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[SUBJECT] 



#3tM^B#^fi^5 < , ii^3t Provide the fluorescent endoscope apparatus 
fcfc#fcf±«v*»Wia!£-(MR which can observe with a deep depth of. field, at 

the time of an ordinary-light observation. At 



7^1 O0?3tei±af#ffclRBIeII5 The light-guide of the light of a lamp 10 is 

7 4^9 1 l5i;RGB@te7 carried out to light-guide fibre 8 in electronic 

■4 ^9 1 3§lrgTSf^i endoscope 2A through the band-limiting 

2 A©7^f h#-f K77^^ 8 rotating filter 11, RGB rotating filter 13, etc. 

\zM%Zh, £#4&Jt#i£4-$ It is irradiated to the inspection target 19 

tLfcttlHEft 1 9 fcflMt £ ft> medicated with fluorescent material. 

Rto%TkTfikytYtttQi\'>X2 The light reception of reflected light and the 

0 t ^(0.%^^p\zMW^titzy fluorescence is carried out by CCD21 through 

;\s9 & V 2 2 ^£^T CCD the filter stop 22 configured in the optical path of 

2 1 T-g7c£;ft,5 0 7^/1^^ objective lens 20. 

"9 2 2 fi eSUftlctt LTIicp^: To visible light, as for the filter stop 22, only a 

<D/h £ ftRj^HU P ^^-CD^-^-ig centre small circular aperture part serves as the 

SAW* i •? , iklt^tt LX\Z permeation area. 

ZcDmtfflnRXfZcDftmcDV It has the filter characteristic whereby the 

v^tt<D&lng&#as38iafB*£ aperture part of this circular aperture and the 

^^•57>fyv^#ilrtL, bJ ring shape of the outer side serves as the 

00/02/02 3/86 (C) DERWENT 



the time of fluorescent observation it is bright. 
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&yt\z.£ 5il!^'it^£>#"a Kit permeation area to fluorescence. 
Aftyt-BLfrftZbiitzm^W It becomes the image of the deep depth of 
&&(Dm@>k ft 9 , 5 field from which the amount of incident lights 

tt^W^-n tcfiA&bfeitSrfc^ was extracted in the usual observation by the 
•9 m b ft V > X' 91 5 V ^ j® « # P> visible light. 

it/5 <£ 5 I^Lfc The bright image was obtained without 

extracting the amount of incident lights not 
much in observation by fluorescence. 




MMfttJft^l&H] [CLAIMS] 



Iff**! ] [CLAIM 1] 

1£^&®£$&3l£*fJM^£t-§- In the fluorescent endoscope apparatus which 

LXUWi&'fi o diagnoses by medicating a tested target object 

(^joV>X > with a fluorescent material, light-source means 

ffJfE^^fe^W^Eb^^ft SrH" tf to irradiate the light of the first wavelength band 
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£51 <D®L&%ii$,<Dyth. pJ^ftSr containing the excitation wavelength of the 
"a tfl? 2 W^Sw^c^Tt^BufB above-mentioned fluorescent material, and the 
W.fe^.ftMi.%!!\Z-W>M-$-Z>%M^- light of the 2nd wavelength band containing- 

visible light, "to the above-mentioned tested 
mt£&Wi^ttMy>)<D~5IUyt@Lt target object, image-pick-up means to image- 
mt^%^V.(0^%^W^ir pick up the visualisation light image of the 
ZW^^Wib^ above-mentioned tested target object, and the 

BufE^^^^f^^ t fuiESI fluorescent image of the above-mentioned 
Wit (D%^±.\z.^X^fhtcMl *0 fluorescent material, stop means of the above- 
^%kt^ mentioned tested target object and above- 

Sr^TL, fufE^ 9 mentioned image-pick-up means inserted in the 

ZMT&i- Z> °ttM.ytMiikM t "III optical path, It is comprised of these. 
ft&^iSHr-f lufE^^c^Ko^ Above-mentioned stop means does not 
7fc<^i?£:SlfT$c03££r3§j® Iff permeate the visible transparency part and the 
ISpT^^^^J; 9 3gM$c/$s visible light which permeate visible light, while 
# V ^*I&ye&'Milk$V> Sr^ 1" 5 the light of the fluorescent wavelength band of 
w t %¥ffflt.b Ltc$kytfaU0,B the above-mentioned fluorescent material is 
fio passed through. 

The fluorescent endoscope apparatus 
characterized by having a visible-light non- 
transparency part with a permeation area larger 
than the above-mentioned visible transparency 
part. 

V&mn&totewm] [detailed description of invention] 



[0 0 0 1] 



[0001] 



[MM-k<Dm%lftm-] [INDUSTRIAL APPLICATION] 

#5§9!fi» AffMS0<flHfc*»€>0> This invention relates to the fluorescent 
^Jt^W.^'tZ) i btfX'i* 5^ endoscope apparatus which can be used for 
ftR^&^iStB 1^1111" 5 0 observing the fluorescence from sites, such as 

a diseased part. 
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[000 2] [0002] 



W&<Dmffi] [PRIOR ART] 

#S£ft l-if ASI$£*¥A1- Windpipe, alimentary tracts, the esophagus, the 

Z>Zkkz.£*) s S> stomach, a small intestine, and large intestine, 

^Jjf^O^-fbf J £ > lfc#CDM < i£ and lungs, is observed by inserting an insertion 

Ltc 9 , £>SlCiE£: CT^f part intra-corporeal in recent years. 

J^-t \/%)\^^\z.^ ii LfcfcO;ft Moreover, the endoscope which can perform 

Mc^:^ s X^-M<DfhW^M<DX' various treatment process using the treatment 

1 Zft&M&ftlR $*bTV>5, tool passed through the treatment-tool channel 

fti^J-n-*^ (CCD) depending on the need is utilized. 

^^fc-T-iUfe^'V ^Sr^l^fc Since for the operator of especially the 

Hrf-ftHJite, ^E-^iKiiHfe electronic endoscope using electronic image- 

&^*"C#l*J&&&iftflF"f Sfifr pick-up devices, such as a charge coupled 

%(D$§.i$i£')?t£^tL#>\Z., j£< device (CCD), which can display an image and 

^tiTV^-So operates an endoscope on a monitor is non- 
fatiguing, it uses it widely. 

[0 0 0 3] [0003] 

ftifL By the way, recently the intra-corporeal 

fe^^^f^^Wfl^rtlcS-^- 1> inspection area is medicated with a fluorescent 

£ft&K&jaS-t-'51ibStt£l& material beforehand. 

fcr-f -5 C i: <fc t) £3felHfe£r# A fluorescent image is obtained by irradiating 

£&Wr&£*&-5 ^HTV^S,, # the excitation light which excite a fluorescent 

Id, 6£3te£:flBJtt LT material, and this diagnostics attracts attention. 

#bft5»ftft®fc£®nBftS: Especially the apparatus that can be 

&Ml,X'&bi'lZ>&ytW®.<0'H. observed both the ordinary-light image which 

^Sr^^T-^ 5^8te^lfrB£<£> irradiates white light for a photographed object, 

|p]±^$3#"C*#<5 0 and the fluorescent image which irradiates 

excitation light and is obtained can anticipate 
the improvement in diagnostic ability. 

[0 0 04] [0004] 

^(DXo /iili LT> #lx.l£ It is considered as such an apparatus, for 
- 5 9 7 8 3-^-^^lC example, in the Provisional-Publication-No. 7- 



00/02/02 



6/86 



(C) DERWENT 



JP10-151 104-A 



fe^Tfi, ^3te4*5tMifi3<B& 59783 gazette, with the light of the wavelength 

ft*tttifi#*ftffl©prftttO band of the wavelength band for fluorescent- 

JSS^^OTt^, Is]te7>f/U^ material excitation, and the visualisation region 

dcfcoT-£J D#x.<fcA s feflB#i"f for a usual observation, the apparatus which 

S^fi^^^^tiTV^o irradiates with a switching with a rotating filter is 

disclosed. 

[0 0 0 5] [0005] 



[ftW&fRlkLX 1 k+ZWk [PROBLEM ADDRESSED] 

M] However, the fluorescence generally observed 

Lt>Lt£&t> y — 1Bl\Z.Bl&ytM at the time of excitation-light irradiation is. 

#tB#(3i ; ^^$tL5^^fi^^ feeble, and compared with the reflected light 

T\ ii#ftS^fe^lt^^ftj^$ observed at the time of usual observation light 

tiZ>R$ft%k\k'<Z> bWtbXttg irradiation, since it was very dark, both a 

WcftKi^ il^SH^ fluorescent image and a usual image were not 

©3K#«rBSfc9J5 S - able to be obtained with suitable brightness. 

[0 0 0 6] [0006] 

ip.it s ^3fc#>K# s ^i~5ii;)fcfi Moreover, since the fluorescence a fluorescent 

38i!"Cfc5fc#>{£, #btL<5^ material emits was feeble, the fluorescent 

JtlHSfefi ®K<7>3§V ^i><Dki£*o image obtained had become image quality bad. 

[0 0 0 7] [0007] 

izit* ^^t^Kd^^fC^LT Moreover in the case where a fluorescent 

Si^ttO&v^^O^^^^-f" material emits infrared the fluorescence with 

5^§ni;i{i> ^7t<h 1*3 C&JcItt sufficient permeability to the organism, the 

^\Z.fcftj)±t><Dyt&fg:AL, J external light mixes in the same wavelength 

4 X 1 1£ <5 t h o tZo band as the fluorescence, and it might become 

noise. 

[0 0 0 8] [0008] 

{%m<D S ft) *36Wtt±at (The objective of invention) 
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tz&JZ§£fyXt£& fritz t)<DX\ This invention was made in view of the 

3£;)ttl^&rF(3i(i^ <5 < ^ i§^3fe above-mentioned point, and is bright at the time 

m£kma*m^^ftl%&X-m of fluorescent observation. 

it5l4:^T # t5Sj!£;^i It aims at providing the fluorescent 

!£cBSr8§0W~5 ^ b & @ #} b i" endoscope apparatus which can observe with a 

<5 0 deep depth of field at the time of an ordinary- 
light observation. 

[0 0 0 9]' [0009] 



lBRS£fl¥ft-t-5fc*<&^S] [SOLUTION OF THE INVENTION] 

^^^JC^^^SE^IM^S^ in the fluorescent endoscope apparatus which 

LXt£Wr%?f ? i&ftfa&^^Wt diagnoses by medicating a tested target object 

Ci&i^Tx filfS^TtfeK^®^ with a fluorescent material, light-source means 

trU 1 0>j£S?l5r*K©3fe to irradiate the light of the first wavelength band 

b *T$S3te£:1i'irSK2 O^S^^Sc containing the excitation wavelength of the 

<D%^mW^k^M^^}\^W t M above-mentioned fluorescent material, and the 

SufEtttfc£*t light of the 2nd wavelength band containing 

1%$n<D b fufS^Tt^K visible light to the above-mentioned tested 

(Di£ft&&Mi£1r bWiifk^tk target object, Image-pick-up means to image- 

b, B&lE££l&3£*t&^ b HufEffi pick up the visualisation light image of the 

Ix t <D)fci&Ji(cJ¥A£tifc above-mentioned tested target object, and the 

MLty^Wib, £:WL, fuiE3&!9 fluorescent image of the above-mentioned 

¥©fi^£ft£:2ii&"*"5 pT^3fe fluorescent material, Stop means of the above- 

M^k^b pJ^7fe^r5Si§*fr"f tufS mentioned tested target object and above- 

^%^%<D^%<Dfa&^i$L(Djt mentioned image-pick-up means inserted in the 

^rSii L x iuf£^^7ti2i§£l5 J: optical path, it has these components. 

•9 MTfkW&ffijzi* I'^^^^S Above-mentioned stop means does not 

i^p|5%^l*i"5^fi£(3li"5 d b \z. permeate the visible transparency part and the 

X V . ^3fcjaM&!9^&£#< ii visible light which permeate visible light, while 

> SftfcJ: SlHftfi <fc 9 the light of the fluorescent wavelength band of 

W5<fc?K ii^3tet£«£5iIHfe the above-mentioned fluorescent material is 

\tm bfriXXVm ^&^fcmm passed through. 

T*®^i"5 ^ ti s "C# 5 0 By making the composition which has a 

visible-light non-transparency part with a 
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permeation area larger than the above- 
mentioned visible transparency part, the 
fluorescence can pass through many stop 
(diaphragm) means, and the image by the 
fluorescence becomes brighter. 

The image by the ordinary light is extracted 
and can be observed with a deeper depth of 
field. 

[0010] [0010] 
[&W<D£M<Dftm] [Embodiment] 

WT, H®£#bs LT#3§0Jtf> Hereafter, with reference to a drawing, the 
M1fti<DftZ1&%: MtW&Jfct&Vfi-t embodiment of this invention is demonstrated 
5o concretely. 

{% 1 OMM OftZW HI 1 & (First embodiment) Fig. 1 or 11 concerns the 
LEi 1 1 fi> #$&Bft<Dlg 1 <D% first embodiment of this invention. 
M<DMt&^& <0, Mlits W>1 Diagram 1 is a block diagram showing the 
(DMM(DMB<D^i^tfHUM^Mi entire composition of the fluorescent 
<D-£.i$<D Tjk-fy v y 9 endoscope apparatus of a first embodiment. 
EL 0 2li^ffj!lPSlH]te7^/v Diagram 2 is an explanatory drawing showing 
9 <DMl&%:7Fl~ BfcEEU El 3 fi the composition of a band-limiting rotating filter. 
^^WR\$$r7 4 CD-ftyt7§ Diagram 3 is an explanatory drawing showing 
il)#'l4 : £r:^i~tft^Ek EI 4 R the spectroscopy permeation characteristic of a 
GBls\&;7 j sis9<Dffij$,%7jki' band-limiting rotating filter. Diagram 4 shows 
tfcWEI. ID5fj:RGB|H]ffi7^ the composition of RGB rotating filter, as an 

0;9i£3gi§3#tt£^1"I&^ explanatory drawing. 
Ek IH 6 \t.ffl}%Z%$i v 4 )\/ Diagram 5 is an explanatory drawing showing 
9 <D&ytMTit ! $te.$:7F'i~%tffl the spectroscopy permeation characteristic of 
Ek m7te74/v?®<o<Dmj$ RGB rotating filter. 

£r^i~lft^Ek El 8 Ii7 9 Diagram 6 is an explanatory drawing showing 
l&O (F>ft$£i&Wfefe%7FirWPi the spectroscopy permeation characteristic of 
Ek B 9 tt«tt3til*l*©l&ffs an excitation-light cut filter. 
£r^"£"tft^Ek El 1 0{i^5fctS Diagram 7 is an explanatory drawing showing 
mtifOmif&^i-nwm, Ell the composition of a filter stop. 
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Diagram 8 is an explanatory drawing showing 
the spectroscopy permeation characteristic of a 
filter stop. 

Diagram 9 is an explanatory drawing showing 
the operation at the time of an ordinary-light 
observation. 

Diagram 10 is an explanatory drawing showing 
the operation at the time of fluorescent 
observation. 

Diagram 11 is an explanatory drawing 
showing the operation at the time of an 
ordinary-light '* fluorescence simultaneous 
observation. 

The objective of this embodiment is an image 
by fluorescence which is brighter. 

The image by the ordinary light is to provide 
the fluorescent endoscope apparatus which can 
be observed by the deeper depth of field. ?? 



[0 0 1 1 J 

m 1 t*i-*3BW©IS 1 (O^m 

5«l3At, {IRAQ'S £ 
frS^nir At, afifft 



[0011] 

Fluorescent endoscope apparatus 1A of the 
first embodiment of this invention shown in 
Diagram 1, electronic endoscope 2A for 
inserting intra-corporeal arid observing, Light- 
source-device 3A which emits usual and 
excitation light, Processor 4A which performs a 
signal processing, the monitor 5 which displays 
the image by the image and the fluorescence by 
the ordinary light, the laser light source 6 which 
performs the treatment by the laser light 
It is constituted by these. 



[0 0 12] [0012] 

• J f'rttttt2 Ati#B£l*3U:J¥A Electronic endoscope 2A has the long and 

£ ti 5 £B IE COW ASP 7 L , slender insertion part 7 inserted intra-corporeal. 
CKDjf A£|5 7 (D%^U 1 7 Image-pick-up means is built into end 17 of 
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*Hfe#S&rtliL"CV^. CO this insertion part 7. 

W A^I5 7rt(iliii^M^Ofcft Light-guide fibre 8 which transmits the 
<0&9tf£2kXf illumination light and the excitation light for a 
^^T btf'f usual observation in this insertion part 7 is 
:©7^h^K77^ passed through. 
8 tf>#5ciB!l<0 AI+$ftfi3tflS3S The incidence end in front of this light-guide 
13 At;i$lrJi£§£teSMai"£w fibre 8 is detachably connectable with light- 
er "C # <5 o source-device 3A. 

[0013] [0013] 

%W^W. 3Ali ( 3S**MKA*if*£ Comprising light-source-device 3A, the lamp 10 
a»kW&3t which radiates the light which contains a 

t57y7°l Oi, ^<Dy>-? visualisation light-band region from an infrared 

1 0£J:3H&9i3te&±fcH!ttP> wavelength band, and the rotating filter 11 

titz%i$Lfflmi- Z>\°\&7 j which was provided on the optical path by this 

1 1 t, 7>7°l Ofrb<D%M. lamp 10 for band-limiting, the illumination light 

*MWrtZ> JB9i3te*fc 0 1 2 <b , stop 12 which limits the quantity of light from a 

RGB -f 1 3 t > * lamp 10, RGB rotating filter 13, the condensing 

ft-f Snvf^t^Xi 4 £ condenser lens 14 

£{f;tTV>5 0 fiMfcftiJHl^wvu It has these components. 

^ 1 lSt/RGBIsIfe?^;^ Rotation actuation of the band-limiting filter 

1 3 tt^rft-Pive— * 15, 1 11 and the RGB rotating filter 13 is respectively 

6 (C.J; 9 [H]tei£Kj£;rl5o carried out by motors 15 and 16. 

[0014] [0014] 

^^W&y 4 >y$ 1 1 l$M2 \z As the band-limiting filter 11 is shown in 

Tfr-tX o Kvtf&JtMifky Diagram 2, visible transparency filter 11a and 

1 1 a t , S^TciSi! 7 4 infrared light permeation filter 1 1 b are provided, 

lib £ 1£Wi\1 bftTV^o £ Moreover, Diagram 3 shows the permeation 

fc> 03 fi«I!l,7cSii 7 -f /v^ characteristic of visible transparency filter 11a, 

1 1 a £>j§i®#14 i: #fl-7c!i§ii and the permeation characteristic of infrared 

©3i#ttlr/T light permeation filter 11b. 



•€-LT, 7^7°10 OtcI4 pTS And, as for the light of a lamp 10, the extract 



[0 0 15] 



[0015] 
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ytMifk? 4 l l a t&^fe only of the optical component of a visualisation 

^S-^M^y -f /v l l b \z. J; 9 light-band region or an infrared band is carried 

"ItS^fe^^^V mM9[-1fci$.<D% out by visible transparency filter 1 1a or infrared 

&&<OWfamZfts fS9l*tt light permeation filter 11b. 

0 1 2 ICJ; "9 3t*^fJ^$tvT The quantity of light is controlled by the 

RGBIhJ^^^/'U^ 1 3 {cAlt illumination light stop 12, and incidence is 

£ tlZ„ carried out to RGB rotating filter 13. 

[0 0 16] [0016] 

:©RGB ^ 1 3 This RGB rotating filter 13 is provided so that R, 

HI 4 i^-fX o CJi^ftUiR, G, and B permeation filters 13a, 13b, and 13c 

G, B^j§7^/i^^ 13 a, 1 may divide equally into three in peripheral 

3b, 13ci»3 «t 9 directions as shown in diagram 4. 

XZ-WLfiXfr) 0, ^E" — $ 1 6 T*Ih] Each is sequentially placed in the optical path 

telEK) £ ti5 ^ £ =t 9 ^tv^r* by rotating by the motor 16. 

[0017] [0017] 

£fc, R, G, BSi^7 ^ )V$ Moreover, the permeation characteristic of R, 

13a, 13b, 13c Oigi! G, and B permeation filters 13a, 13b, and 13c is 

#l££rH 5 \z.7^^r 0 R7 4>\<9 shown in Diagram 5. 

13a, G7-f^l3b, B R filter 13a, G filter 13b, and the 

7-r/w^l 3 c <£>#}fcj§i®$rMlfe spectroscopy permeation characteristic of B 

li, ^, £i, Wo&^flli^ft filter 13c also permeate the light of the 

<£>4tfj{£, -f > K->T — y — wavelength which excites the indocyanine- 

>- (ICG) &£2$tt&9&£i;#&' green (ICG) derived marker antibody other than 

ffl}>BLi~ & $.M:<Dyt'kMTik't & X the light of red, green, and a blue wavelength 

9 C:&ot;^<5 0 area. 

[0018] [0018] 

RGBtHj^7-fyi'^13^riio It is condensed by the condenser lens 14 and 

fc3tf±= >-r VIM^X 141: the light which passed along RGB rotating filter 

J: "9*3fe^tLT7^ btf'f K7 13 is irradiated by the incidence end of light- 

T'T^ 8 ©AW*lcfigSt$ix guide fibre 8. 

5„ ^Lt, Z(Dy^( K And, a light is transmitted with this light-guide 

7r>f /<8lC«fco-C#riHSi£$ fibre 8. 
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tL^ Jf Agfl 7 (Dfttti&U 1 7izm From the end surface fixed to the end 17 of 

fe&titzfttfslEifab $ £>(£,BSf^ an insertion part 7, furthermore pass the 

9 ftttfcflSW u>X l 8 illumination lens 18 installed in the illumination 

3rH"t£W]£ft<D (ISM&^E*^^ window, it irradiates to the inspected-target 19 

i&v Mi) 1 9 ffiOtdtHI* (or test target object ) intra-corporeal. 
-f 5. 

[0019] [0019] 

1 9 <Dfcfa\c if If it uses as the fluorescent material which has 

<0*SMttlw#L-CSRftrt4$: , i>o affinity in the inside of the body of an inspected 

QkHtQaKt LT I CGf^fti target 19 to lesion parts, such as cancer, and 

B^^tfr^ J ffeS:4-$tbT>/ ,i 5 ICG derived marker antibody is beforehand 

£\ 770~780n mfrjficD prescribed for the patient, it excites by 

faftytomftiz. =fc 9 Sbii L, 8 irradiation of the infrared light near 770 - 780 

1 0 ~ 8 2 0 n mtt i5.(D^f^\-i$, nm, and the fluorescence of the infrared region 

£>:£3tea s SS£i"5. near 810- 820 nm occurs. 

[0 0 2 0] [0020] 

3fe«8<fBl 7 \zfc~ <Dmm?&\zm Adjacent to the end 17, near this illumination 

S LTHf^^^sSttTfo D , w window, the observation port is provided. 

<D$g.&mz.fi#Vs\s--yX2 Ofc The objective lens 20 is installed in this 

fcUfl-ttTfclK mWZtitz®. observation port. 

1 9 fcb <DW.ft%RTl1k The reflected light and the fluorescence from 

yt%MytLXffii&.fcW:\z-£<Dj&. an inspected target 19 which were illuminated 

%%aJr B are condensed, and it is the image the bind to 

W&M^h t LT C C D 2 1 ffWi an image-formation position. 

g£tiT:Jo U „ 3fc*aEJfci-S.- CCD21 is configured as a solid-state image 

w £>#H£> WVX20iCCD2 sensor at this image-formation position, and a 

1 t {3flHfe^l£:£r4#)5!SH~<5o photoelectric conversion is carried out. 

This objective lens 20 and CCD21 constitute 
the image-pick-up means. 

[0 0 2 1 ] [0021] 

^%%<Dl&%X*\t-fttto\'^X2 In this embodiment, while configuring the filter 

0tCCD2 1 i <D|Bj£>JHfe3te stop 22 of the permeation characteristic which 

S§_h(cAlt3tfi?r^JP5i"5^ 9 is considered as stop means to limit the amount 
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^■Wtt LT!65ft#t4lr#oii of incident lights, and has a wavelength 

i!#tt<£>:7^/i'^££(? 2 2 $riH dependence on the image-pick-up optical path 

g1~<5 S&£2}fe£:ft y h between an objective lens 20 and CCD21, the 

-t"-5®^7fe^ y V 7 ■< 2 3 excitation-light cut filter 23 which cuts excitation 

tiSEft LTi^o light is also configured. 

[0 0 2 2] [0022] 

7-f**|fc!}22f4, #J jfctf B The filter stop 22 is divided into three parts in a 

6 \Z.tf1t£ o {£|H<i>R#t(c 3 o concentric circle, as shown, for example, in 

©SI5^I:^T^5. o£ "9 , Diagram 6. 

IxtftW-ffM^ixfcR^tKO In other words, visible transparency part 22a 

"ISSftSiigB 2 2a, -?:<£>£M|iJ of the circle shape formed inside most, visible- 

{zftZ&ZtitzV ^J&fcOpTft light non-transparency part 22b of the ring 

ft#j§i®Sfl2 2 b % -tO^Miflt;: shape formed on the outer side, and shading 

7fM£*ifc V is yj&Vt<DM?ttU part 22c of the ring shape formed on the outer 

2 2 c £jWRttb*b-CV*3. side are provided. 

[0 0 2 3] [0023] 

;Lttt><£> "IH^jSiIpR 2 2 a , The permeation characteristic of these visible 

"T!S^;^5@i§^2 2 bS.t>*ji^ transparency part 22as, visible-light non- 

U2 2 c GDifii^te &rH] 7 transparency part 22b, and shading part 22c is 

i" 0 shown in Diagram 7. 

[0 0 2 4] [0024]. 

ft 1 bft$JW'h£&R^ffi:$<7?' 5 T Visualisation transparency part 22a of the 

IS3fej§i§pi5 2 2a circular area where the inner side is the 

b^^t-^^c^ "CfSf£ 7 y y h smallest has a permeation characteristic almost 

&38i&#t£5r ; S'L % nHS^^jS flat from the visualisation light-band region to 

ifilffi 2 2 b f± % ^I&3te*$fi5iS the infrared band. 

^^l-^^^^c^jg^:^^ A visualisation visible-light sphere does not 

cO)fel±Si§i"5 7^/v^1#'t4?r permeate visible-light non-transparency part 

i#-o 0 jjot, 2 22b, and the light of the fluorescent wavelength 

'2fi, "J&ftlCfcrLTIi/h^ft band of the infrared region has the filter 

Si^^nSff^i/ ^te'h £ ^^iiM characteristic to permeate. 

^cOoJ|i,3^jS^lfl5 2 2a gd^s Therefore, since only visible transparency 

5t3r)Sj£i"^<5CDT\ US O part 22a of a small permeation cross section or 
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£ 9 cd^@ #^1-^^ a small permeation area permeates a light to 

£>^5fc{i:#f L"C f4"5r&3t2t t&U visible light, the filter stop 22 serves as the stop 

22 a t RT£}te#j5iB*B 2 2b with the small amount of apertures. 
©2K#a J 3fe*SiS1"5©T?Hn Since both visible transparency part 22a and 

*0^#v^iK«j©S:S*i"5w visible-light non-transparency part 22b 

£fc&5 0 Mht\-M<DM permeate a light to the fluorescence of an 

ftU 2 2c ft TOft&t^^ft infrared band, it has the role of the stop with the 

<0£&SHMfc0>3te&j63tei~3. large amount of apertures. 

In addition, outside shading part 22c shades 
most the light of the full-wave length band of 
visible light and infrared light. 

I 0 0 2 5 ] [0025] 

CCD 2 1 tiltW The image signal by which the photoelectric 

^fi-§-fi7°n-feyi^4 Af*3<£>fis conversion was carried out by CCD21 is the 

-f-£i£ifiH" %>-?V 2 4, preamplifier 24 which amplifies the signal in 

#4 XD&WiWSH&ff 0 3r— V processor 4A. 

h n— ;v (AG C) The auto gain control (AGC) circuit 25 which 

2 5 , A/D^^IUSg 2 6 „ performs the automatic regulation of a gain, a / 

^D^lrtf 9 -vAs^-f \s 9 IMeJSS D converting circuit 26, the multiplexer circuit 21 

2 7, B#!5'fili"<5^ 1 which performs a switching, the first frame 
<D7 \s J*? 1 ^ U 2 8, W>2(D memory 28 which temporarily stores the image, 
7V— A^^rV 2 9, Wii&S&M 2nd frame memory 29, the image-processing 
&<!f©&SI&i~5B&&3nE]8i circuit 30 which processes an image 

3 0 , M^ll^co^iJ^^rtT 0 ® enhancement etc., the image display controlling 
tt**fWflPlHl& 3 1 , circuit 31 which controls an image display, D / A 
&I32g 3 2 = * 5 (Cffl converting circuit 32 

£tb<5 0 It is output to a monitor 5 through these. 

[0 0 2 6] [0026] 

iztii* Z<D7*u± yf- 4 Ali7° Moreover, the automatic light-control circuit 33 

y TVf 2 4 3ri§ Ufc^s-^f^S which controls the amount of apertures of the 

-5VvrJSB0i3ftR0 1 2 ©13 PS illumination light stop 12 based on the signal 

*W^i"5SKiW^lEl85 3 3, with which this processor 4A passed through 

3t3fcl*3&flUI£fi 1 A£#:©|r]$! the preamplifier 24, the timing-control circuit 34 

$ri:5?'1'$>^Jils]K3 4 which synchronises the entire fluorescent 
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[0 0 2 7] 

u— If 3t«' 6 left u 
-1f3te&*< u— tf#>f K3 7 

3 7 it, m*ftnm2A\z.s8uj 

[0 0 2 8] 

£fc, 7°nir y1f4 A©7ny 

k, * 



[0 0 2 9] 

ESS 3 4li^-* 15, 16S 

n 9 tm 1 1 t* 



endoscope apparatus 1A. It has these 
components. 

[0027] 

Moreover, the laser guide 37 which guides a 
laser light is connected to the laser light source 
6 which generates the laser light for laser 
treatments. 

This laser guide 37 has the structure which 
can be inserted in the forceps channel 36 
provided in electronic endoscope 2A. 

[0028] 

Moreover, the observation mode-selection 
switch is provided on the front panel of 
processor 4A. 

By this observation mode-selection switch, it 
enables it to choose among the usual 
observation mode observed by the usual 
endoscope image by the visible light, the 
fluorescent observation mode observed by the 
fluorescent image by the fluorescence, and the 
fluorescence * usual observation mode 
observed by the fluorescence and the usual 
endoscope image. 

[0029] 

In other words, if it chooses by the observation 
mode-selection switch, the indication will be 
input into the timing-control circuit 34. 
This timing-control circuit 34 performs the 
motors 15 and 16 and the switching control of a 
multiplexer 27, and the control corresponding to 
each mode shown in Fig. 9 or 1 1 is actualised. 
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[0 0 3 0] [0030] 

0ilx.fifx il^t&i^— KtriliR. For example, when a usual observation mode is 

Lfc^-^lc: fi % $ 4 %. V Vffl'M chosen, the timing-control circuit 34 controls the 

ISIS 3 4 Ittiri&fflminlfc? j iv rotation of motor 15 so that visible transparency 

* 1 1 (O^^tWk 7 4^91 filter 1 1a of the band-limiting rotating filter 1 1 is 

1 a ri*}fe3&_klw@£$ti5 «fc o fixed in the optical path. 

— 5<T>Wfc1i%ffifa And motor 16 is rotated so that RGB rotating 

U ^-oRGB!Elg7^/v?l filter 1 3 may rotate 30 times per second. 
3 im® 3 0 5 «fc 5 f-^ 
— * 1 6 OlSlEfftiai SrfT P • 

[0 0 3 1] [0031] 

izlt^ :o^lt*Cl| ( o£ Moreover, under illumination in this state, in 

5R, G, BWJi&JBWO'bfc other words R, G, and B sequentially 

"CC C D 2 1 -C©JMfeU: «fc 9 # illuminating, the switching of a multiplexer 27 is 

kftSStffeflr^Sr-'vi'^TV^ controlled the image signal obtained by the 

■9-2 7©»»ttll© image pick-up by CCD21, and the first frame 

yv— A ^ ^e- y 28 XltM 2 CD memory 28 or the 2nd frame memory 29 stores 

7U-A^!) 2 9lcf£ti£;ft it. 

[0 0 3 2] [0032] 

ii^fctli^^E-— KiSriliRL Moreover, when the fluorescent observation 

fcilHHwte, 5 l/i?ffl'M\3l mode is chosen, the timing-control circuit 34 

SS3 4fi#ifcfWfiR|§I1B7*/u.* controls the rotation of a motor 15 so that 

l 1 <Dfeftyt3&T&7 ?( fr? 1 1 infrared light permeation filter 11b of the band- 

btf?t&±\zmfc&tiZ>3:jiz limiting rotating filter 11 is fixed in the optical 

^—9 1 SOIsHESSrf&KfclU path. 

RGB ^/^13iS And motor 16 is rotated so that RGB rotating 

S# 3 0 EHE-$"3 «t 5 (c^e— ^ filter 13 may rotate 30 times per second, 
l 6<OEHE1Wflifctf$. 

[0 0 3 3] [0033] 

Sfc, r co^t^TCOB?.0^ N o£ Moreover, in other words, the switching of a 

0 <aj«Uttf> ti:T*CCD multiplexer 27 is controlled and the first frame 
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2 1 T'©i§(:j: <9 '&biiZ>-& memory 28 or the 2nd frame memory 29 stores 

3fc<DlH£fir -§-£r^vi'5 : -:7' u 9 if the illumination in this state, and the fluorescent 

2 7 <D$}&&ffl$# \,X% 1 <D7 image signal obtained under irradiation of 

ls—J*/*V 2 8 X\t% 2©7 infrared light by the image pick-up by CCD21. 
u-A^y 2 9(^f5lt$H5 



[0 0 3 4] 

mmi& 3 4 im^mmmy 

4 )V$ 1 1 9 0 0*51" 5 

iptC^— * 1 5 0l§H6«:ffifll 

3 Am® 3 0 EHEi-5 =fc o M 
— * 1 6 <D®&m*ft o 0 



[0034] 

Furthermore when the fluorescence * usual 
observation mode is chosen, the timing-control 
circuit 34 controls rotation of a motor 15 to 
rotate the band-limiting rotating filter 11 90 
times per second. 

And motor 1 6 is rotated so that RGB rotating 
filter 1 3 may rotate 30 times per second. 



[0 0 3 5] 

p. 2 l-coittfc^iowbixa 

©iM #§r-7^^7° U * f- 2 
7 (Dmmzfflffl LX TOO! 

2 8i:, ikytom&m^zm 2 

<D7 U-ix^ * U 2 9 KlEltS 



[0035] 

With moreover, the illumination in this state, in 
other words R, infrared light, G, infrared light, B, 
infrared light sequentially irradiated , the 
switching of a multiplexer 27 is controlled by the 
image signal of red, fluorescence, green, 
fluorescence, blue and fluorescence, which are 
obtained by the image pick-up by CCD21 . 

In the first frame memory 28, it is the image 
signal of visible light, and the fluorescent image 
signal is stored in the 2nd frame memory 29. It 
is controlled in this way. 



[0 0 3 6] 

*mMmmx'\m®.*®.v>% 

2 it sj^izM LT«:**0>/h 



[0036] 

In this embodiment, stop means formed by the 
filter stop 22 of image-pick-up means which 
limits the amount of incident lights in the optical 
path is provided. 
This filter stop 22 concerning visible light, it 
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£teP)M&ft<nZt-fr~ s !ffiytfc'M becomes an aperture whose centre small 

i§"C#3IHn£:&1K — J] circular part can permeate only visible light. 

(c^tLTtt^O/J^ftRff^ On the one hand, for fluorescence , visible 

ftb, ^:<D^i%(D ]) >?MVt<D transparency part 22a and visible-light non- 

IHI P t tfOkytftMiik "C# <5 transparency part 22b are formed so that it may 

PUP t &<5 <£ o ^ppM^tiSiiSE become an aperture whose centre small 

22ai, Bj&yt^MiikU 2 2 circular part and aperture part of ring shape of 

b t ^iJfcWL L"C\ *tt%yt\z.tt L the outer side can permeate a fluorescence. 

XteA%iytA : &M'EKr®. 9 , & To visible light, the amount of incident lights is 

stopped sharply. 

«fc5luf5t*t, ^^{->PJ-L While the image of deep subject depth is 

"CI2A3t3til£:fc£ UUfck&v obtained, the amount of incident lights is not 

"C, ^5 v®^^ 5; ?#btL5 <£ o very much extracted for fluorescence, and it 

(CLTV^S wtdMtitt&o.T becomes the characteristic that the bright 

V N 5 o image is obtained. 

[0 0 3 7] [0037] 

&fw\ w£>«fc 9 (zfllfiKcFttfcit Next, an operation of fluorescent endoscope 
ftrt&H^ltl Atf>!bf1M£ol> apparatus 1A constituted in this way is 
Tt&^-fSo SWl 9©ft demonstrated. 

rtfctt, tffcif0)*5JiMlSfc*tL It has affinity ..in the inside of the body of an 
X^U^^hh, ^^\-^L<D%X inspected target 19 against lesion parts, such 
Jfibl&L^ ti*Ufct\'l$iX"$kyt%$& as cancer, and it excites with the light of an 

t I C infrared region. 

G1^23#$IBi#t#ri s &-$- £ ti And it uses as the fluorescent material which 
5,, emits a fluorescence by the infrared region, for 

example, ICG derived marker antibody is 
prescribed for the patient. 

[0 0 3 8] [0038] 

:©IC GWMWWI$X&W-<nWi In the case of this ICG derived marker antibody, 

7 70~-780n mttifi: it excites by irradiation of the infrared light near 

OjSWfc©flaW"CJSbig U 8 1 770 - 780 nm, and the infrared fluorescence 

0 ~ 8 2 0 n mf+iff^fl^tft near 810 - 820 nm is generated. 

%%t$E.'i~ ; &o Sot, fcf^Hz.B) Therefore, if excitation light is irradiated inside 

&yt&MM-f% bfii&iRfrbi* of the body, excessive fluorescence will be 
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< 3§i±" b tl> 3. (D^^t emitted from the disease part, and existence of 
£r$?iij-t"5 3. t f£<fc *3?S3£<£>^r a disease can be confirmed by detecting this 
&£r?WBT#3o fluorescence. 



[0 0 3 9] 

ft$Ug©3 A©7^1 0\t, 

■Y/w* 1 1 (cA*t$tt^ 0 



[0039] 

The lamp 10 of light-source-device 3A is a 
xenon lamp. 

The light of the wavelength band containing 
the excitation wavelength of a visible-light area 
and ICG derived marker antibody is radiated. 

Incidence of the light radiated from the lamp 
10 is carried out to the band-limiting rotating 
filter 11. 



[0 04 0] [0040] 

Z<D&i$,%m\E}fc7 j 1 1 This band-limiting rotating filter 11 should be 

fi, U 2 b \Z y Rff^CD shown in diagram 2. half of the circular filter 

7 4 A^^Sr 2 # L T ^r^<DM board becomes visible transparency filter 11a, 

^ftvS^Jt'i&TSky 4 frZ 1 1 and the remaining half is the area of infrared 

a, B *) <0*ft(Dffl$.itTfa9\-% light permeation filter 11b. 

m&yj^f i i bo&i&bft 



[0 0 4 1 ] 

Z<D*J&ytmm7 4frfi 11a 

it, ® 3 (ommo&it&i&mE. 



[0041] 

This visible transparency filter 11a is a band 
filter which permeates the visible-light area 
which contains red, green, and blue as shown 
in the spectroscopy permeation characteristic of 
the continuous line in the diagram 3. 
Moreover, infrared light permeation filter 11b 
permeates only the wavelength band which 
excites ICG marker antibody as the dotted line 
shows. 

It is the- band filter which blocks lights, such 
as a fluorescent wavelength band. 
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[0 0 4 2] [0042] 

r<0fiM£«Ofig|EME:7wv>'* 1 1 The light which passed this band-limiting 

SriliflLfc&tt, flBW3toR0 1 rotating filter 11 is adjusted by the illumination 

2 ic J; D ^uSSrHS &2t, R G light stop 1 2 the quantity of light, and it incidents 
BHfEl/V/u* 1 3^Att£ti RGB rotating filter 13. 

5 0 

[0 04 3] [0043] 

RGBEHE 7^;^ 1311 1 R filter 13a, G filter 13b, and B filter 13c are 

4{z.7jk-f£ o :7^/i^^£ configured so that RGB rotating filter 13 may 

3*f$H"<5 <fc pICR^-f^* 1 divide the filter board equally into three, as 

3 a, G7^/^13b, B7 shown in Diagram 4. 

-tvl^ 1 3 c tf s IEg $ ft TV* The spectroscopy permeation characteristic 

5o *ft-?ft£>7>f /u*£>## of each filter also permeates the light of the 

x§i&$M<fe{2, HI 5 (c^-^J; o (c, wavelength which excites ICG derived marker 

1t<DWL&W$.<D%<D</l&. antibody other than the light of red, green, and 

tci, I c GWMWWM^jiW^Wi a blue wavelength area, as shown in diagram 5. 

[0 0 4 4] [0044] 

il^TcM^Httcfi, ^ilOTSIU At the time of ordinary-light observation, visible 

1fc7 4 l l (D~nS$,ytMilk7 transparency filter 11a of the band-limiting 

■i 11a dS3tK±»c@^$. rotating filter 11 is fixed in the optical path, 

ft, RGB @fe7 -f /W* 1 3 it By rotating RGB rotating filter 13 30 times per 

SS>3 0ln]^i-5r J; 19 „ second, the light of red, green, and blue is 

£§, Wtf>3fca s HS&flBat3*i, sequentially irradiated (diagram 9 reference). 
5 (B9#I) . 

[0 04 5] [0045] 

*^6^^B#(cii^i|K$iJPSIs]te7 At the time of fluorescent observation, infrared 

<i 1 1 (DBf^^tM^y -f light permeation filter 11b of the band-limiting 

9 1 1 b ^3tSS±(-M$^, rotating filter 11 is fixed in the optical path. 

RGB EHE?^ 1 3 fiS# By rotating RGB rotating filter 13 30 times per 

3 0 fsifc-t % z tin J: 9 , IsbS second, the infrared light of the wavelength 

%<Dfc§:^t$.<Dft9Y%fr?$M£ band of excitation light is irradiated (diagram 10 

ft 3 (IlO#§) . reference). 
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10 0 4 6] [0046] 

1£?t@LtM'Myt&.&Wi&f Moreover, in carrying out the simultaneous 

H^I'-S^HH^Ii.'* RGB0g observation of a fluorescent image and a 

7 j >\s$ l 3(ifi#3 Olslfe fluorescent usual light image, it rotates RGB 

U ^W&WeM? 4 9 1 1 rotating filter 13 30 times per second. 

&Uf)> 9 0 laJSEi" 5 I ilci By rotating 90 times per second, the band- 

0, jSb@:)fc, ffii1§t%^ limiting rotating filter 1 1 is sequentially irradiated 

^.ffl}&ytkM#:M%i£tiZ> (HI with red, excitation light, green, excitation light. 

1 o blue, and excitation light (diagram 11 

reference). 

10 0 4 7] [0047] 

Z.<Dk 1 94 ^ ^?W&m%?> At this time, the timing-control circuit 34 is 

4 fi, RGB|E]^7^yU^13 controlled so that RGB rotating filter 13 and the 

k^^W&Wfc? 4 ^9 11/5* band-limiting rotating filter 11 synchronize and 

mm LTlEllE-rs «t b rotate. 

5c 

[00 4 8] [0048] 

-©RGB 0^:7 4 J^9 1 3 £■ Incidence of the light which passed through this 
3gi§L/-C7tfi, ^rt^i^2A RGB rotating filter 13 is carried out to the 
(Dy4 V 134 h"7 '7 4 ' 8 CD A incidence end of light-guide fibre 8 of electronic 
ttijffidA^ £tK Z.(Dy4 btf endoscope 2A, and it transmits with this light- 
er K 7 7 4 /< 8 \Z X <9 £ fi guide fibre 8. 

<5o ^Lt> 7^f F77 And, it is irradiated to the inspection target 19 

4 y< 8 cO^cSS^^IS^S^ 1 from the end surface of light-guide fibre 8. 

9^flStt£*L5c m^UB2 All the. optical systems of electronic 

A^JtWMW. 3 A<D%¥-%\-t s endoscope 2A or light-source-device 3A are the 

£.X7ljk?\-i$,liZ.'kftffc LfciSfft-i design also corresponding to the infrared 

^ot^Sol^^l 9T-(4, region. 

BS&bfc J; "9 M> In an inspected target 1 9, while an irradiation 

SM$ii5>i:*i^ 'Jm^Ufrb light is absorbed and reflected with an organism 

fi&-§-Lfc^;7t^K^^I3i~5 tissue, from a lesion part, the fluorescence 

bti&o resulting from the fluorescent material 
prescribed for the patient is emitted. 
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K^^ft: 1 9*^ (DfcttJt t %k The reflected light and the fluorescence from an 

3feti, 7fei&±lciaS£tL/c:7^ inspected target 19 are recorded by CCD21 

2 2 % y by through the filter stop 22 configured in the 

^/^2 3 £MT C CD 2 1 "C optical path and the excitation-light cut filter 23. 

Wii££tiZ a :7^/i^^9 2 2 The filter stop 22 has changed to the 

fi> HI 6 5 (d|^/^R^ concentric circle from visible transparency part 

f;i4 , 'k;$ i b' 5 T$#;:M£l$ 2 2 22a from the centre, visible-light non- 

a , ~»l&%$FW@ti& 2 2h s M transparency part 22b, and shading part 22c, as 

%U2 2 c i^ltotfc U , -e shown in Diagram 6. 

7 Each spectroscopy permeation characteristic 

TFir <fc 5 t£ o T V 5 o is shown in Diagram 7. 

[0 0 5 0] [0050] 

Bfi£3fc#Si!SB 2 2 b fi, Pitt A visible light does not permeate visible-light 

TfcfiM-fr-f , non-transparency part 22b, but the light of the 

^^HEco7fe(i3Si§i" ; 5o ISot, fluorescent wavelength band besides red 

•7 4fl'9l8L*)2 2\-t, vSfafflz. permeates. 

MLT(iBj|i.3tiiSiiBl5 2 2 a (£> Therefore, since only visible transparency 

^flS3te&3iii"30>"e/h$v , »BB part 22a permeates a light to visible light, the 

P 4tf>i& <9 g *• U fafMk filter stop 22 serves as the blocking of the small 

ytfctt LXii^^tmmU 2 2 amount of apertures. 

a t pT&ft^BSiSifB 2 2b Since both visible transparency part 22a and 

j5tfyt$:%iil$}-fZ>C0X'j:%\<^ visible-light non-transparency part 22b 

P Acoffit V <D& B %i~Z> £ t \c permeate a light to an infrared fluorescence, the 

&<5 0 role of the blocking of the large amount of 

apertures will be carried out. 

[0 0 5 1] [0051] 

-?:c7}fc#\ Wl Therefore, at the time of an ordinary-light 

JS5B#fcf4&WHSfiri s a!< (visible light) observation, the depth of field is 

— 7° C D 2 1 deep, and the image with sharp visible light is 

±Kl^fi£$ix»$5tefc*»$fcf±, formed on CCD21. 

i5^f3t©§^CCD2 1± At the time of fluorescent observation, a 

KiJfM^tLSo "sHI^^r^Wc bright fluorescent image is formed on CCD21 . 
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At the time of the ordinary-light observation 
using the visible light, since a disease part is 
distinguished from the colour and the shape of 
an organism tissue, a sharp image needs to be 
obtained. 

However, fluorescent observation is used for 
diagnosis of existence [ of disease]. 

Since the existence of a disease is only 
obtained as brightness of an image, rather than 
obtaining the sharp image with high spatial 
resolving power, it is more necessary obtaining 
a brighter image, and this embodiment has 
satisfied this. 



[0 0 5 2] 

mmk* v h7^/^ 2 3 it i 
&&*mmirz £ 9 taws,* *i 

8 t^^i-«t*5 (C^oTV^„ 



I0 0 5 3] 

^oT, CCD 2 1 "Cfi, RG 

X, KfU #OpT«3t, fc5 
VMitfc*0>£ftfcg3fei-5. C 
CD 2 lit, II^L&V^CCD 
IESjIhJSS tioTRGB 
4^9 1 3, «f«*JfiR7-f^^ 
1 1 (DlH]^(C|5]^LTilII!)$ 

ft, «$IJPSlHlte7^/V^ 1 1 



[0052] 

The excitation-light cut filter 23 interrupts the 
excitation-light component of ICG derived 
marker antibody. 

It is constituted so that a fluorescent 
component and a visible-light component may 
be passed through. 

The spectroscopy permeation characteristic 
is shown in Diagram 8. 

[0053] 

Therefore, in CCD21, the light reception of red, 
green, blue visible light, or the fluorescence 
besides red is carried out depending on the 
position of RGB rotating filter 13 and the band- 
limiting rotating filter 11. 

CCD21 is actuated by CCD actuation circuit not 
illustrated, synchronizing with rotation of RGB 
rotating filter 13 and the band-limiting filter 1 1 . 

The image of 180 frames per second or 90 
frames per second is formed depending on the 
existence of rotation of the band-limiting 
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0 7U— Afc5VM4SS>9 0 7 rotating filter 11 (diagram 9 - diagram 11 
i/-^CSt$:lMt5 (HI 9 reference). 

~ia 1 1 0 

[0 0 5 4] [0054] 

C CD 2 1 fa<b(DW,M,it ^"fi> The electrical signal from CCD21 is input into 

7 , Dtyt4A(Z)/!J7y7 B 2 the preamplifier 24 of processor 4A. 

4\cAt)£ti. ififel£ti;fct&. Adjusting of gain is performed by the AGC 

AG 2 5 (dJ; "9 tfJ ^(D circuit 25 after amplifying. 

WSdSff fctlSo -^gd^ fff- Then, the signal is input into A / D converting 

tiA/D^&|£lS& 2 6 ICA* $ circuit 26. 

T^-n 7*fif f^bf^/i' It is converted to a digital signal from an 

<f-§-(c^&£ft5 e ;©r^^ analog signal. 

/Wf ^-li, -^/vf-zfu^ f- 2 7 This digital signal is stored by the first frame 

tr^LTl 1 go 7 U"— y memory 28 or the 2nd frame memory 29 via 

2 8Xlil2©7^-A^ ; ty multiplexer 27. 

2 9lcfEti£ft<5o 

[0 0 5 5] [0055] 

2 7 fi % ^-Y 5 Multiplexer 27 is based on a control signal from 

s sfUMW& 3 4*^ <n>$ the timing-control circuit 34. 

^ : ^JPSlE]te7>i' in the first frame memory 28, in which the 

1 1 <r>^^fti§$k~7 4 signal recorded when visible transparency filter 

1 1 a a*}? A$ti/-CV^5 i: tfc 11a of the band-limiting rotating filter 11 was 
ifHfe£;ft-fc{f ■^•li^ 1 07 i^— inserted , the signal recorded when infrared 
A / •=£• y 2 8 k:, ^^f-^^ii 7 light permeation filter 11b was inserted switches 
4 1 1 b A£tvTV N 5 the signal to the 2nd frame memory 29, and is 
t%^n&£fotLm j ?r\-$%2<D input. 

7^-^^y 2 9\z\t^m 

5o 



[0 0 5 6] [0056] 

% 1 , I2C7^A^!)2 The 1 st and 2nd frame memories 28 and 29 are 

8, 2 9(±, ^Xi^tiMTFLte constituted by the three frame memory not 

V^ 3 7 u— A p« ^ y (d J: "9 respectively illustrated. 
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M&ZtiX&'O , RGB[°lte7 At the time of R filter 13a insertion of RGB 

-f/v^l 3<DR7^;u^l3a rotating filter 13, at the time of G filter 13b 

}fAB#, G7^;i'>13b}fA insertion, and at the time of B filter 13c 

Bf, B7-{/i'^l 3c ffiX&?<D insertion, each image is recorded. 



[0 0 5 7] 

©71/- A^^U 2 8, 2 9^ 



[0057] 

By reading out the three frame memory 
simultaneously, the synchronisation of the 
sequential image sent in a time series is 
performed. 

The signal output from the 1st and 2nd frame 
memories 28 and 29 are input into the image- 
processing circuit 30. 

Image processing, such as image 
enhancement and noise removal, is performed. 
Furthermore it is input into the image display 
controlling circuit 31. 

The display control for the simultaneous 
display of a fluorescent image, a usual image, 
and character information etc. is performed. 



[0 0 5 8] 

Ztltz^i/ZMt^*. D/A 
»[USS3 2\ZAt>£^ r-r 
n^ff-§-[C^&$it, 5 

l 2 ZW$rtrZ>m ^Sr&Zo * 
<< x l/?fflm®&3 4li, RG 

vmm-?<<^* 1 3, wftjps 

7 4)^5 1 1 CCDIE 
£5 e ^--*5±T-f2, 



[0058] 

The digital signal output from the image display 
controlling circuit 31 is input into D/A 
converting circuit 32. 

conversion is carried out to an analog signal, 
and it is output to monitor 5. 

The signal which controls the illumination 
light stop 12 is sent in the automatic light- 
control circuit 33 so that the illumination light of 
a moderate brightness may be obtained. 

The timing-control circuit 34 takes a 
synchronization of rotation of RGB rotating filter 
13 and the band-limiting filter 11, CCD 
actuation, and various video-signal processes. 
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ISIsHte^-rvu* 1 1 (D&mzjfc On monitor 5, a usual light image, a 

CTii^Tt^ %yt&s £>£^ fluorescent image, or both can be 

{i-^^^^^IUBttcM^i-^r simultaneously observed depending on the 

t tfX*% <5 0 position of the band-limiting rotating filter 1 1 . 

[0 0 5 9] [0059] 

Z-<DW>i3s 5 (D%ltfW\Z- In this case, the usual light image displayed by 

^TF^MmiSyt&te^^W^- the display surface of a monitor 5 turns into the 

#i^Slr# i~Z> i' J r~-'ft£W(k sharp image which has deep subject depth. 
1 1£ K> , — JvikytiikfeyR 5 V^® On the one hand, since a fluorescent image 

<fe£&50>"C* fftfit&I^#ri"<5 turns into a bright image, when performing 

1 *m'k\z.t&\z.iL y o 0 exacting diagnosing, it is helpful. 

[0 0 6 0] [0060] 

£fc, ^MM(OMMX'itM^yt Moreover, since in this embodiment, a usual 

^SU^^^SrlWlHf JcSUtT-^ light image and a usual fluorescent image can 

5<7?T\ it^fc^lc <£ 9 ffibtiZ) be recorded simultaneously, when the part with 

^^W^fgt£^&5gC#£riI^ tne possibility of a disease obtained with a 

^{cfltf&i'S^Ha' ccKi fluorescent image is further confirmed by the 

Wfeft^^Wi^Z-'ii o Z. i: i£X~ usual light image, there is a merit such as being 

# -5^(75^ y y hfffoSo able to locate the position simply. 

[0 0 6 1] [0061] 

if TfeSSffctf 5 <b # t fi x U- When performing laser treatment, laser light is 
— f%M6ti*b V— emitted from laser light source 6, and the 

bfriSo btbfc Ifftli,, emitted laser light is irradiated by the diseased 

Is—VMsf K 3 7 &al part through the laser guide 37. 

fwB8ft£Jx5„ !f3t^6tt A laser light source 6 is a thing using the 

2 M£f£i'"— "tf^rffiWctiWC, semiconductor laser, and the wavelength is 

ffc&lil CG&&#Wffiifc<D joined on the excitation wavelength of ICG 

®)|2^^(c-^t?-frTfe5 0 derived marker antibody. 

[0 0 6 2] [0062] 

ftEoT, i/—tfyt<D*$M\z.£ <9 Therefore, a fluorescent image or a fluorescent 

^Tfc^^ii^jfcfttf^t < gLtb usual light image are not greatly confused by 

5ii»4*V\ U— f% irradiation of a laser light. 
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# I C GW0rfaMf*fcin.fc\z t 2ki$. Moreover, since a laser light is absorbed by 
ZtiZtz < AWSrf&SE ICG derived marker antibody, the treatment of 

"C# 5o the diseased part can be done efficiently. 



[0 0 6 3] 

<D u— if fe 5^fi3iS3fc*V a— 

[0 0 6 4] 

<B«fig«:CCD 2" l ©stiSt-IS 
2 Offi-^wvl^fc!) 2 2®f£ 

[0 0 6 5] 

CCD2 1Cffiflitf 
AM 2 ACLASIS 7 OjfeJfttt 

1 7 tE«-*-^i©tBse>i*, 

KrttE«LTt>J:v\ ■ 



[0063] 

In this embodiment, a single lamp as light- 
source means for observation was used. 

However, the light source more than two may 
be combined, for example, like the halogen 
lamp for an ordinary-light observation, the laser 
for fluorescent-material excitation, or a light 
emitting diode. 

[0064] 

Moreover, it may be made to irradiate the 
illumination light for fluorescent-material 
excitation from the exterior. 

Moreover, function of the excitation-light 
cutting is not restricted to what is provided on 
the front of CCD21, and it may be provided on 
objective lense 20 or filter stop 22. 

[0065] 

Moreover, the position of CCD21 is not 
restricted to what is configured on the end 17 of 
the insertion part 7 of electronic endoscope 2A, 
and may be provided inside processor 4A, and 
may be made to guide light with an image guide 
fibre. 

It may be located in a camera head 
detachable from the optical endoscope. 



[0 0 6 6] [0066] 

£fc, CCD 2 1 (DtfJElc^ ^ Moreover, an image intensifier is situated on 

— *M y *s 7 t 4 T £Ifi L the front of CCD21 . 

t, ^^?rrS]±$-tirT t> <£ v\ Sensitivity may be raised. 
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it-It* 7 1*^1 b<D®M(DjX Moreover, it may process for every field 
t> V Id „ 7^-;l'Kwi: (d&LJI instead of the process for every frame. 

[0 0 6 7] [0067] 

^^Off^iWTO^Sr^T This embodiment has the following effects. 

-fSo ^•5SiJ^lc*5V^-C^O Since it made the composition which 

Sialic £r"5HI5t (its' 3fe) becomes large compared with the area where 

&MS]k1~Z)ffi.i$tiZ.it'<Xj:£ < visible light (ordinary light) permeates the 

t£%ffij$.\<iLti(DX\ 3£3fe* s $? fluorescent area to permeate, in the stop part, 

t>8&#£:iRUJ3Sii&'t?#» Okytfc the fluorescence can pass through many stop 

<£5®^ttJ;<9^5<, mftft parts. 

\Z ±S®^lict Uffiv^Wai The image by the fluorescence is more 

5 bright. 

t^^^o The image by the ordinary light can be 

• observed now with a deeper depth of field. 

[0 0 6 8] [0068] 

(3? 2 <DMM<DWM) &tt3§ (2nd embodiment) The 2nd embodiment of this 

W\<D% 2 (DMIfcnBM&UWT invention is demonstrated below. 

So- 
IO 0 6 9 ] [0069] 

m 1 2 fcV> LI17 12, *89J Fig. 12 or 17 concerns the 2nd embodiment of 

Of! 2 OUffiO&ffi&ffi 9 , HI this invention. 

1 2te, rt£ft^fi£>£#ro#| Diagram 12 is a block diagram showing the 

E)t &r^i~y p 5/ ir HI N il 3(1 entire composition of an endoscope apparatus. 

^M&C? 4 ^^©M$:*t Diagram 13 is an explanatory drawing showing 

Si IE EL Hi AttMM^tffcy 4 the composition of the juxtaposition rotating 

/>*©£3ta»4»tt&ji*1-tftW filter. 

HL H] 1 5 (i?&ifa$£ "9 ©1^^: Diagram 14 is an explanatory drawing showing 

^"tl&^EL HI 1 6 li^^MS the spectroscopy permeation characteristic of 

^(Dm&^lrmm, ll the juxtaposition rotating filter. 

7 li^ 2 <D^M<D]&K&(DW)i / E% Diagram 15 is an explanatory drawing showing 

7Fl-$LBMMXfoZ>o the composition of a liquid-crystal stop 

(aperture). 
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Diagram 16 is an explanatory drawing showing 
the composition of an integrating processing 
circuit. 

Diagram 17 is an explanatory drawing 
showing the operation of the 2nd embodiment. 

10 0 7 0] [0070] 

*MM<DMWKDE&)te&ytVlt The objective of this embodiment is, by 

<fc K) 5^5 < J 4 Xcd^^V®^ fluorescence, it can be observed by the image 

T-^^T't „ J; 9 ^ brighter and with low noise. 

^W&g.tm< £*Ltf s 4>fcvMl With ordinary light, the depth of field is more 

^T'^^-f <5 ^ t deep. It is in providing the fluorescent 

t*3lUii<fr£:i!l'f&1~<5 ^. t endoscope apparatus which can be observed 

•So Wi2<DMM<DBWJZ. Wil by the image with a low blurring. 

<DMM<DMMtMU<Dffif$.X'h Since it is composition similar to the first 

5<£>"C\ M^^M^^'b^Wl^ embodiment, the 2nd embodiment is 

L> W&M^,^:^^Uj$.\ : ^\'iW\ demonstrated focusing on a different point. 

C^£tttt^Wt£^£^P&1- The same code is attached to the 

<5o composition with similar function, and the 

description is omitted. 

I 0 0 7 1 ] [0071] 

Hi 2 (C^-f^ 2 (DMM&MWl Fluorescent endoscope apparatus 1B of the 

<D%?tft$LmmW:lBlt, mi 2nd embodiment shown in diagram 12, in 

<£> ^ 3^1*9 tiiiS* fii 1 Afc^oV-> fluorescent endoscope apparatus 1A in the 

T, H^-F*3|I^2 A{djo(t5 7 diagram 1, the band-limiting filter 11 is again 

-i^fWL*) 2 2(Dftt><0 {zMbb removed from light-source-device 3A with 

Sr^i^/c^BB^ 3 8££?UEL electronic endoscope 2B which adopted the 

tzMT-faHHM 2Bi, -£tcJtW. liquid-crystal stop 38 which used the liquid 

II3A^?) ^J^S'J PS ~7 << A- 9 crystal instead of the filter stop 22 in electronic 

H^iU RGB@fe7^ endoscope2A. 

/V^ 1 3 WftfrO K:^i©i£:S:£ Light-source-device 3B using the juxtaposition 

f&JPS-f -^^W^y 4 ;V 9 3 9 rotating filter 39 which limits penetrated-wave 

%^V^tz%Wk^.W 3B^ 7"d length instead of RGB rotating filter 13, memory 

-t y 4 A ft 3 ffi 1 <D 7 u 41 a for R, memory 41 b for G, and memory 41 c 

— J***}) 28 RXffH 2<D7U for B instead of the first frame memory 28 in 
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— i>,^^ y 29CDf^^0(dR J ffi processor 4A, and the 2nd frame memory 29. 

>^!)41 a, GM/^V41 Processor 4B which provided the three 

b, Bffi^li 4 1 c 3 o integrating processing circuit 42. 

<DmW&m\s}& 4 2 £ fcKttfc. These are used. 
yntyt4Bi £JBv>-CV» 

[0 0 7 2] [0072] 

3t2Ki£H3 B£iott$afe?iJigte Rotation actuation of the juxtaposition rotating 

7^f^^3 9li ; e-?4 0(:J: filter 39 in light-source-device 3B is earned out 

<0 mlEKWlZti. Z<D*—* 4 by the motor 40. 

0J2*>f ^ >y$m\Bl&3 41: This motor 40 is controlled so that the 

<£ *0 UlteiSS^— 7&b &5 J: 5 rotational speed is fixed by the timing-control 

tmrnztiz. zcommm? circuit 34. 

4 3 9 nm 1 3 b This juxtaposition rotating filter 39 is R, G, 

£*WHfllltefiR, G, B7^^ and B filter 39a,39b,39c on the periphery side, 

3 9 a , 39b, 39c, F*3 as shown in Diagram 13, and three IR filter 39d 

JIH8!H;i f4 3 o£> I R7 jjis? 3 are divided and provided on the internal- 

9 d3&s#»7"C&ttTV>3 0 Z<D circumference side. 

WfjWf&.y 4 3 9 teHJ^fi This juxtaposition rotating filter 39 is movable 

t Z>jifi}lz.&W)~ 5 Jna (HI perpendicular to the rotation axis ( diagram 12 

1 2 -m-hT^fi) T*& D , » up-down direction). 

%&&tif\atyt1&tp\Zftm<D Then, at the time of usual observation, 

R., G, B7^H3 9a, 3 outside R, G, and the B filters 39a, 39b, and 

9b, 39c i^'^^ti, IkJt 39c are situated in the optical path, and inside 

^M^\Z\t^%<D IR7^/^ |R filter 39d is situated at the time of fluorescent 

3 9d^^$tt5o observation. 

[0 0 7 3] [0073] 

ZtihRs G, B7^/^3 9 For these R and G, and B filters 39a, 39b, and 

a , 3 9b, 39c Rrj I R 7 39c, and iR filter 39d, permeation characteristic 

-f^3 9d tf>giS*8M4&0 1 are shown in diagram 14. 

4{d^-f. R, G, B7^/^ R, G, and the B filters 39a, 39b, and 39c 

39a, 39 b, 39c ii^frl respectively permeate red, green, and the blue 

•?tb^F, It, WOj&ftj&^^rjS wavelength component. 

iiU I R7^;^ 3 9 d It, |R filter 39d, it has the characteristic which 
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I C G&^fc^f&tfifcftBii&yt permeates the excitation-light component of 
$. / ft$:Milki-Z> ! fe\&$: : %-? 5„ ICG derived marker antibody. 



[0 0 7 4] 

m^rtust 2 b \z. is rt 5 ^ 

is* 20tCCD2 1 i: <Df^<D 

^JPS-rsM^ 1 ? 3 8 It, HI l 
5 (ci^i-J: ? dlBM^Rfttc: 3 o 

5o 



[0074] 

Configured in the optical path between the 
objective lenses 20 and CCDs21 in electronic 
endoscope 2B, it is divided into a three part and 
the liquid-crystal stop 38 which limits the 
amount of transmitted lights is formed on the 
concentric circle, as shown in diagram 15. 



[0 0 7 5] 

o^O, Hi 5(c^1"J; o\zm 
a % 3 8b, jgftfflS 3 8 



[0075] 

As shown in Diagram 15 in other words, from 
the centre of the concentric circle, it consists of 
opening 38a, liquid-crystal board 38b, and 
shading part 38c. 
The applied voltage to liquid-crystal board 
fl!iJ#P!H]&g 3 4tio XUM £ fl 38b is controlled by the timing-control circuit 34. 
5„ 



8 h^(Df$nW£\-Z? 4 5 



[0 0 7 6] 

?&b b b&3 8 bit, lEE^ML 

:/#fcas C C D 2 l ±K7tM $ 
SV^CCD 2 l±{dffM£ 



[0076] 

Liquid-crystal board 38b does not pass through 
light where the voltage is impressed, and in the 
state where a voltage is not impressed, it has 
the characteristic that light is passed through. 

Therefore, the stop becomes small at the 
time of voltage impression, the depth of field is 
deep, and a sharp image is formed on CCD21. 

Moreover, in the state where a voltage is not 
impressed, the stop becomes large, and a 
bright image is formed on CCD21. 



[0 0 7 7] 



[0077] 

1 t fflffi Processor 4B has a preamplifier 24, the AGC 
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XLZfVTV72 4 , AG CH]8§ circuit 25, A / D converting circuit 26, and the 

2 5, A/DfM2 6, t multiplexer circuit 27 like Diagram 1. 
fl' s f"7\'i7 IMhISS 2 7&rWL, The signal chosen in this multiplexer circuit 

- <D^}V^-fv^^^%2 7t 27 is input into memory R41a for R, memory 

m$l£iitziB-%\ZR%**:l) R G41b for G, and memory B41c for B. 
4 1 a, Gffi^^y G4 lb, 

BJB^y B 4 1 c IdA^^tl . 
5, 

[0 0 7 8] [0078] 

£ fc, Rffi > ■=£■ y R 4 1 a , G Moreover, the output signal of memory R41 a for 

ffl>^!)G41b, Bffi^y R, memory G4 1b for G, and memory B4 1c for B 

B 4 1 c (DitijjiE^-it^ti^ffrL is respectively input into the image-processing 

Wf-®M^i\'$&4 2 ^rUTHH^Q; circuit 30 through the integrating processing 

S1hIS§3 0\ZAt>£ti, Z<DW circuit 42. 

^^SIDSg 3 0 (Dmtlitm 1 <b The output of this image-processing circuit 30 

IH^{^®^^^$!J^][e]S§ 3 1, is output to a monitor 5 through the image 

D/A^[e]S§3 2 ^rgt^- display controlling circuit 31, and D / A 

£ 5 i^mtl £tLo -5 0 converting circuit 32 like in diagram 1. 

[0 0 7 9] [0079] 

^ 75: , C (D ~f n ir y -f 4 B It i Moreover, this processor 4B achieves the entire 

ftflTfclElSS 3 3 , ikftfo^M^ synchronization of the automatic light-control 

fi 1 B±#gd|r)$3£: t *9 , M?(J circuit 33 and fluorescent endoscope apparatus 

Wi^y ^^3 9 (DSte^al 1B. 

|£ 9 3 8 -^^JUDjig 4 2* It has the timing-control circuit 34 which 

WM-tZZJ $ WM'M^&Z controls rotation of the juxtaposition rotating 

4 £{ix."t^5 0 filter 39, the liquid-crystal stop 38, and the 

integrating processing circuit 42. 

[0 0 8 0] [0080] 

r (Dll^SESg 4 2 It, Hi This integrating processing circuit 42 is 

6 £6fc<D#f & constituted by the multipliers 43 and 46, the 

x.^'sjfgft 2 otf)^§s 4 3 . adder 44 and the frame memory 45 of the two 

4 6 t , 3JQ3S£H4 4 i:7 A which can rewrite the coefficients as shown in 

4 5te«fc "9^$lx5o diagram 16. 
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^fc, is— -ffaMRlcD \s— ^% Moreover, the laser guide 37 which guides 

f %M 6 1 1/— the laser light source 6 and the laser light which 

if?fe?r^< ?Jf4 K3 7/5* generate the laser light for laser treatments is 

Kttkti/O^S. provided. 



[0 0 8 1 ] 

o^Tf&f^1-5o &«#1 9 

>?V-y (I CG) 

g|5^*r t> o£#^ 



[0081] 

Next, the operation of fluorescent endoscope 
apparatus 1B constituted in this way is 
demonstrated. 

The inside of the body of an inspected target 
19 is beforehand medicated with the 
fluorescent material which has affinity to lesion 
parts, such as cancer, such as an indocyanine- 
green (ICG) derivative marker antibody. 



[0 0 8 2] 

■ JHW#« 9 l 2 (c J: <o ftfttfM 
8 Six, ^J[s]g7^;^3 9 

[0 0 8 3] 

Z.<r>%lMW&7 A fr9 3 9£3g 

/w^3 9(4, mi 3t£7jvf £5 

9a, G7^V^39b, B7 
^^3 9c asgEfi$*LT*5 
9, rtJafctt#*MH«©jte£iS 



[0082] 

From the lamp 1 0 of light-source-device 3B, the 
light of a visible-light area and the wavelength 
band containing the excitation wavelength of 
ICG derived marker antibody is radiated. 
As for the light radiated from the lamp 10, the 
quantity of light is adjusted by the illumination 
light stop 12, and the juxtaposition rotating filter 
39 is passed through. 

[0083] 

Incidence of the light which passed through this 
juxtaposition rotating filter 39 is carried out to 
the incidence end of light-guide fibre 8 of 
electronic endoscope 2B. 

As shown in Diagram 13, as for the 
juxtaposition rotating filter 39, R filter 39a, G 
filter 39b, and B filter 39c which permeates to 
the periphery the light of red, the green and the 
blue of the visible-light area are configured. 

IR filter 39d which permeates the light of the 
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I R7^f/v^ 3 9 d^IB infrared region is configured on the internal 

fl^ti/TV^-Sc circumference. 

[0 0 8 4] [0084] 

^rti^tKDy j >v $ cojSii^tt The permeation characteristic of each filter is 

(i, H 1 4 (c^i-J: p M&oT shown in Diagram 14. 

IR7-f^3 9dtt, By IR filter 39d, the excitation-light 

1 C GWsMW-WMViW-(D$)&yt component of ICG derived marker antibody is 
$c#£riSi&"t"-5 0 r.<^M?iJlHl^ passed through. 

7 4)^2 3 9 {4, Ibf^NFtcttfe This juxtaposition rotating filter 39 is rotated 
$>3 OEHE"C[HHEi - 5o by 30 rotation per second at the time of 
&^J0<E7^/u* 3 9 liHfett .operation. 

t 3IE77 ft (ci^ii'sjtgjciISS $ Moreover, the juxtaposition rotating filter 39 is 

tlX&*) > iifi?}fcttf&B#{£fifl* installed movably perpendicular to the rotation 

JSOR, G\ B7^/u^3 9a, axis. 

3 9b, 39c &mWyt&±fc At the time of an ordinary-light observation, the 

Zblz.i.'Q * jfc* Wi* light of red, green, and blue are sequentially 

#0>3te#limfctt3£(fcfcflSJt3 irradiated by the photographed object by 

ti, &%WL^£f\^\tfom(D I R inserting the periphery R, G, and B filters 39a, 

7^/^3 9d *SflBW3tKS±H: 39b, and 39c into the optical path. 

f¥A£ti<5 ^ t f£ J; "9 , At the time of fluorescent observation, the 

<^Mm^ro^7fc^!ftt£tL infrared light of the wavelength band of 

■5o excitation light is irradiated by inserting IR filter 

39d of an internal circumference on an optical 

path. 

10 0 8 5] [0085] 

ft^Sffc 1 9^^> (Dfcftyt t ^ The reflected light and the fluorescence from an 

Kit, I&bb®.*) 3 8, J&fift* inspected target 19 are recorded by CCD21 

y h7-f/v*2 3$r£"CCCD through the liquid-crystal stop 38 and the 

2 lT?8Hfe$;h,3o 3 excitation-light cut filter 23. 

8 f£, HI 1 5 fc^-t" J: 5 The liquid-crystal stop 38 is constituted from 
R^tlc^'L^^^iPpPS 8 a, a centre by the concentric circle by opening 

3 8b, jt7c£l$ 38cf 38a, liquid-crystal board 38b, and shading part 

) Mj$.&tiX& •? , 'ifciktii 3 8b 38c, as shown in Diagram 15. 

^<D%}1NMB.IZ? 4 =: ^yftlM The applied voltage to liquid-crystal board 



00/02/02 



35/86 



(C) DERWENT 



JP10-151104-A 



^ DERWENT 



0S§ 3 4l:j;o T^J® $ ft5„ 38b is controlled by the timing-control circuit 34. 

^3 8blt 1|JEE£fftfJD L Liquid-crystal board 38b does not pass 

tzftMX'feyt&iMZ'f. W3L& through light where the voltage is impressed, 

PPAPL&v^iiT-(ift£j§j!-f and in the state where a voltage is not 

5 1 V N 0&K& : £1rZ> o impressed, it has the characteristic that light is 

passed through. 

[0 0 8 6] [0086] 

•?:LT, 111 7 iZTfk-tX 0 And, as shown in Diagram 17, a voltage is 

il^M^^l'ifilEJE^frlin £ ft impressed at the time of usual observation, and 

X®. 9 < ft p % the stop (aperture) becomes small. 

< — zft£&fii CCD With a depth of field deep, a sharp image is 

2 l±m7&fife$*i*. ttc. It formed on CCD21. 

ft***»wMt*ffi#W»$ftfc Moreover, at the time of fluorescent 

V*#ffit?iR0f4*#<fcB, W observation, the stop becomes large in the 

•5 V C C D 2 1 JrfcTf^ $ state where the voltage is not impressed, and a 

ft 5 0 bright image is formed on CCD21. 

[0 0 8 7] [0087] 

libfift* 7h7^yv^2 3lil The excitation-light cut filter 23 interrupts the 

C GWI^fcUf&5fifc<DB}l&yt1$. excitation-light component of ICG derived 

U MSfcjfca-^fcft marker antibody; 

fi£#£::i!tii-t~5ck p Mfifc^ft it is constituted so that a fluorescent 

T^o"9 , ^©^^toSi^^ttttlll component and a visible-light component may 

8 d^i~J; 5l;^ot^5, be passed through. 

The spectroscopy permeation characteristic 
is shown in Diagram 8. 

[0 0 8 8] [0088] 

lot, C C D 2 1 -Ctt, MJU Therefore, in CCD21, the light reception of red, 

B^7>f /w^ 3 9 <£>f£ff D green, blue visible light, or the infrared 

"C> li, #C0pJ^l,pfe, &5 fluorescence occurs depending on the position 

W4#^£>^»gft£ft<5o of the juxtaposition rotating filter 39. 

CCD2 1I1 ^L/i^CC CCD21 is actuated by CCD actuation circuit not 

DiZiJjESS^ cfcoT3£?iJ[e]3E:7 illustrated, synchronizing with rotation of the 

W ^ 3 9 £>IhHEK:|r]81 LTH juxtaposition rotating filter 39. 
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907^ gytmrnmat 
-rs (Hi 70m) o m 

-<T C C D 2 1 oS^HQ^r ft 
< (H 1 7-C»4 3^) IT, Jt 

[0 0 8 9] 

CCD 2 1 J&» 

^Dir B <D7° ]) T 1/7° 2 

AG CESS 2 5{^«t 0^ ^© 
ItA/D^&tElSg 2 6 {CAT! 5 

U3o©7^^^!) , R 
JS^y R4 1 a, Gffl^y. 
G41b, Bffl^^DB 4 1 c 

una* sat*. 



At the time of an ordinary-light observation, it 
is 90 frames per second, and the image of 30 
frames per second is formed at the time of 
fluorescent observation (diagram 17 reference). 
Moreover, at the time of fluorescent 
observation, the exposure time of CCD21 is 
long (diagram 17 triple) compared with the time 
of ordinary-light observation, and the brighter 
image is obtained. 

[0089] 

The electrical signal from CCD21 is input into 
the preamplifier 24 of processor 4B. 

Adjusting of gain is performed by the AGC 
circuit 25 after amplifying. 
Then, the signal is input into A / D converting 
circuit 26. 

It is converted to a digital signal from an 
analog signal. 

A digital signal is stored by the three frame 
memories, memory R41a for R, memory G41b 
for G and memory B41c for B via multiplexer 
27. 



[0 0 9 0] 

^/k^T'^^f-2 7 ft, f^x 

3 9©R7^y^ 3 9 a }f AB# 
»C»4Rffi^*y.R4 1 a fd % G 
3 9 bXf± I R^^/U 

^39 dWAmaiGm**v 

G4 1bl: v B7^/^3 9c 
WAtifKfcBm**}) B 4 1 c 



[0090] 

Multiplexer 27 is based on a control signal from 
the timing-control circuit 34. 

At the time of R filter 39a insertion of the 
juxtaposition rotating filter 39, it is memory 
R41a for R, for G filter 39b or IR filter 39d time 
of insertion, it is memory G41b for G, and at the 
time of B filter 39c insertion, the signal is 
changed and input into memory B41c for B. 
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[0 0 9 1] 

3o(7)7U-A^^!J 4 1a, 

4ib, 4ic commt^- 
9 itmm\zm^m ztiz c^n 

&7 U— Jv^y 4 1a, .41 
b, 41 c/5^tU^$tu5x^ 
*/Mf^rte, «g&3£lH]S§4 2 



[0091] 

The synchronisation of the surface sequential 
image sent by time series is performed by 
reading out the image-signal data of the three 
frame memories 41a, 41b, and 41c 
simultaneously. 

As for the digital signal output from each 
frame memories 41a, 41b, and 41c, noise 
removal and amplification are performed by the 
integrating processing circuit 42. 



[0 0 9 2] 

mw&mm&4 212, 0161: 
Tjk-rm^my a ^9 <om^ t 
x*5 9 , xt> ztitzm&m -i-fi, 

mW$s4 3fc«fc 9 m (1 - a) 
{£(c£;ft,fcgE, AD3MI4 41CA 

5ff4 4(DttJ^(i, 71/-A^ 

y 4 s^A^nst*^, m 



[0092] 

The integrating processing circuit 42 is 
constituting the recursive filter shown in 
Diagram 16. 

After the input image signal is m (1-a) times 
doubled by the multiplier 43, it is input into an 
adder 44, and it is added with the output of 
multiplier 46 made a times. 

While the output of this adder 44 is input into 
a frame memory 45, it is input into the image- 
processing circuit 30. 



[0 0 9 3] [0093] 

7 l^—J^^-^r y 4 5 "Cli, 1 7 For 1 frame, the image is delayed in a frame 
u—J>.ftm& : $:MM£ J &Xliit) memory 45 and output by it. 



1"5 0 2o©fI^4 3,4 6 

it^r\zX 9 ftM5; b&X* 
#5o 



Coefficient of the 2 multipliers 43 and 46 can 
be rewritten with the coefficient rewriting signal 
output from the timing-control circuit 34. 



[0 0 9 4] 



[0094] 

In this recursive filter, coefficient m expresses 
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^^mfiifiH^Sr^L^Sm^ gain and a bright image is obtained when the 

*tVM5^K5VMlHferi s #5>Jh, coefficient m is large. 

<5o ^fes ^ta^^:t<t5 Moreover, if coefficient a is enlarged, the 

1 2$&#J^S;*:# < ft 9 , residual-image effect will become large, and the 

CO J 4 XfliS® £ ft 5 0 noise of the image is reduced. 

[ 0 0 9 5] [0095] 

&MM<DM$&X*fcM 1 7 \Z7jk-f As this embodiment shows to Diagram 17, at 

o (-ffi^l!^P#(dfi£6ifcm£r the time of a usual observation, it is coefficient 

1 , ^3fcH^B#fc:f± 2 iz LXs m = 1, while it is =2 at the time of fluorescent 

&yt<D&&\a*£*)WZ^m& observation. 

^tf^tLSi^^lS^LTV^ in a fluorescent case, it is set up so that a 

<5 o £ fc > a W:i§Stl^B# brighter image may be obtained. 

IdliO. 1 , :£3te&fgB#K:f;tO. Moreover, coefficient a at the time of usual 

5 \t LT> £3te©#-£{cfi«fc 9 observation is 0.1, and 0.5 at the time of 

/ <i XSrliflS-f 5 ct 5 LTV^ fluorescent observation. 

So &i>s.^3ff§!4 3tdfi, ^ In a fluorescent case, it is made to reduce 

W&^M— 7v— V5±<D noise more. 

tc#><Dtr ]) ^7"®Ki s *ft*a* In addition, the clip circuit for preventing 

ti/TV^5 0 overflow of the multiplication result is included 

in the multiplier 43. 

[0 0 9 6] [0096] 

ft 3S^?|[h]E§ 4 2^5) ttJ^J $ The signal output from the integrating 

fcft#ttlflfeADfaiHlK3 0f£A processing circuit 42 is input into the image- 

^^tL, Mffe&ff^om&a processing circuit 30. 

^fffctu ^ <b t3L®^^7j^$iJ^ Image processing, such as image 

[eJ2§ 3 1 i:A^ ^C^tt^B enhancement, are performed. 

<D^7F(Dfz.fo(D^7FM / i®^fi^ Furthermore it is input into the image display 

^H5o 9ttX^fHffllHI%3 1 controlling circuit 31. 

*»?>ttiyj £tlfcx The display control for the display of 

fi, D/ A^^0S§ 3 2 (CA^J character information etc. is performed. 

£ tb> T~t" d ^fflM^SjfeSix* The digital signal output from the image display 

^■^^ 5 fcytJ^j^tL5o controlling circuit 31 is input into D / A 

converting circuit 32. 

conversion is carried out to an analog signal, 
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and it is output to a monitor 5. 

[0 0 9 7] [0097] 

i®)P3fe[ElK3 3 -Cf3, jg&fc The signal which controls the illumination light 

WZ£<DmWytt*'&tbinZ>& 0 stop 12 is sent in the automatic light-control 

flg^3tiR9 1 2 SrftJ^p-f <5 circuit 33 so that the illumination light of a 

fif-f-^rslSo ^ 5 ^^^J^)[sl moderate brightness may be obtained. 

8§3 4fi % $3Wfc7 <i 3 For timing-control circuit 34, while 

9<7)[5]te> CCDiEib, synchronising rotation of the juxtaposition 

&\t ^fam^tomM* t rotating filter 39, CCD actuation, and various 

iz., 3££iJ[5]f5:7 4)^9 3 907 video-signal processes, the applied voltage of 

-Y/u^ORTfc • 3fcft-$]9#;iK: the liquid-crystal stop 38 and coefficient of 

f£ CT, 038 (DtpJluM multipliers 43 and 46 are controlled depending 

EE t , ^W$s 4 3,4 6 <D%& on the visual / infrared switching of the filter of 

^r^ij^l LT^5o the juxtaposition rotating filter 39. 

[0 0 9 8] [0098] 

pTftftlcJ: 5iift#ft3BB#K: At the time of ordinary-light observation by 

it. &bb$&<9 3 8K*tLTWrtl visible light, a voltage is input to the liquid- 

LT S & "9 &/h£ < f crystal stop 38. 

5 r. t J; b , &W-W&Stti*& By making the stop small, the depth of field is 

<. . 7°&^£-^/5 0 Sfc, deep, and a sharp image is obtained. 

4 3, 4 6 <DWMt Lt Moreover, as coefficient of multipliers 43 and 

fi, m= 1 , a = 0. 1 CDi o 46, coefficient with low blurring is substituted 

{d, iil^Ibt lct,2t LTt^ft also for quick motion like m= 1 and a= 0.1. 

[0 0 9 9] [0099] 

^kJfc^J; -5^3fe^,^H#{c(i, At the time of the fluorescent observation bythe 

3 8 Klft-LTlifLBES: infrared light, a voltage is not provided on the 

Ef]i5HM\ < liquid-crystal stop 38, and a bright image is 

irlwitl, P^SV^^r^-So ^ obtained by enlarging the stop, 

fc, ^^S? 4 3,46 <D&Mb Moreover, as coefficient of multipliers 43 and 

LTfi, m=2, a=0. 5 <D 46, coefficient in which an amplification effect 

£51-, y 4 X>&l$.*fc%:ft-k% has a noise reduction effect greatly is 

< itttaWfcOfcSfRlfctfftAS substituted, such as m= 2 and a= 0.5. 
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ti5 0 ^ — ^ 5±T*(i, 3£?iJ[e] On a monitor 5, a usual light image or a 

457 >r frZ 3 9 ^ffifff^JSCT fluorescent image can be observed depending 

3£li*£5fe^£rlt^1" on the position of the juxtaposition rotating filter 

5;t^-C#5. 39. 

[0 10 0] [0100] 

*^J£^Jii"C»4, filSfflifeaS In this embodiment, a single lamp as light- 

^f&h LT^- (D? ^y^r^V^ source means for observation was used. 

0S;ttfffl^ftJg£Sffi©^ However, the light source more than two may 

n^V^y^^^KIfjM be combined, for example, like the halogen 

l^*— If fc5V % fif63t^ W lamp for an ordinary-light observation, the laser 

K©J:5t2oJ!U±©3taRS:ifi for fluorescent-material excitation, or a light 

^fritTfccfc^o emitting diode. 

*Jtafiffi©HaW3tfi ? fcftfr Moreover, it may be made to irradiate the 

bffiM1rZ> tLTtJ:l/\ illumination light for fluorescent-material 

* Its C C D 2 1 (DiiLWlitW A excitation from the exterior. 

9.7 0^1 7U:fiIg-**5t Moreover, it may be made to irradiate the 

<£>f-P5bT> zfu^y^ A Brt illumination light for fluorescent-material 

SWfwttttT^ ^ — Vtf^ K7 t excitation from the exterior. 

-Y'*~C3te£3l< J: 5 CLTt «t Moreover, the position of CCD21 is not 

V^U ^^^rtia^tci^^pltg restricted to what is configured on end 17 of 

y^y KF*3t£SfifiLTk insertion part 7, and can be provided on the 

J:V\ is.it y CCD2 1 ©iff® inside of processor 4B, and may be made to 

* — i^f y'rl/i/y 7 guide the light with an image guide fibre. 

triatT, ^^Sr(p]±$-frTt It may be located in a camera head 

V > D detachable from the optical endoscope. 

Moreover, an image intensifier is situated on 
the front of CCD21. 
Sensitivity may be raised. 

[0101] [0101] 

is. its ffl V > 5 IS 9 fi?{£H lc J: 5 Moreover, the stop to use may not be restricted 

t AHcPJi P>-f* N ^jytlStft-a^S: to that based on a liquid crystal, and may use a 

fflV^ct OtfeoT t> <tV^ Lx shape memory alloy. 

Wttttfcii3teffi$fr&tH LAtil" A shading member may be withdrawn in and 

5t©tfcott)J:v\ out mechanically. 
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[0 10 2] [0102] 

^MM<DM^iSXT(0^}^:^ This embodiment has the following effects. 
i~£ 0 t i&% : ftMM<D Since it made the composition which controls 

W#;i(cj£i:T$9 £ftJ$li~ a stop depending on the switching of 

Z>mf&\zL>tz(DX\ ^?ttl^B# fluorescent observation and an ordinary-light 

tCfict 9 ^5^®^T\ il^Tfe observation, it is a brighter image at the time of 

il^BfiaiJ: fluorescent observation, and at the time of an 

<£>®^T|Si^"t~£C: b&X% ordinary-light observation, it can be observed by 

£o the image of a deeper depth of field. 

[0 10 3] [0103] 

£ tz, liTfcll^ t ii^7£Hf^£> Moreover, since it made the composition which 

tyVW7L^fcCXm\s}%l7-(^ alters coefficient of the recursive filter 

9 Lfc depending on the switching of fluorescent 

(DX\ f^li^^VV^f Xt\ observation and an ordinary-light observation, 

ii^7fe(ii^V^ijj#^^tJ^UX^ with fluorescence, at low noise it can be 

Hi" 5 CI tfrXi* <5 0 observed an ordinary light corresponding to a 

quick motion. 

[0 10 4] [0104] 

£fc, ^%^MtM^%WM^> Moreover, since it made to the composition 

^D#xJCj£CT, CCD 2 1 which alters the exposure time of CCD21, 

(DM^Mf^^W.ir ^>^^\z. t depending on the switching of fluorescent 

tc(DX\ ^Iftlt^^rcfc 9 MS observation and an ordinary-light observation, 

<iit5wi^tt5o feeble fluorescence can be observed more 

brightly. 

[0 10 5] [0105] 

(%$ 3 &l-^3 (Third embodiment) The third embodiment is 

(DMIfotDMWi&WLVMir <5 e Hi demonstrated below. 

8 fcl*LH 2 1 #3§^<£>^ Fig. 18 or 21 concern the third embodiment of 

3 ©UteOflC^ «9 , 121 1 8 this invention. 

(i, ^ 3 (D^JS<7)^fl|(D^7tF^ Diagram 18 is a block diagram showing the 

ffiMMW<Oi£fc(D^ j&ZTFi- y entire composition of the fluorescent 

n s> ^ EU 11 9 fiil^5fet£ll endoscope apparatus of the third embodiment. 
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^(DWiittTsi-fWlfflM, HI 2 0 Diagram 19 is an explanatory drawing showing 
te£ftlt^H#tf)ttlfE£'7Fl"Ift0J! the operation at the time of an ordinary-light 

§2 1 fiii^ft • mitmm observation. 
^^^(DWii^Tjki-WL^MX'h Diagram 20 is an explanatory drawing showing 
•5 0 the operation at the time of fluorescent 

observation. 
Diagram 21 is an explanatory drawing 

showing the operation at the time of an 

ordinary-light * fluorescence simultaneous 

observation. 

[0106] [0106] 

Jh^i&OBWfDB tM The objective of this embodiment is that the 

1%yt<DMJj%:M^i 5 £ X'M fluorescent endoscope apparatus which can be 

$%-t 5 t #>T*# observed both a fluorescence and an ordinary 

^® £SH&1-3 r t fcfc 5„ # light with suitable brightness is provided. 

MM<DMWJZ, 1 <DMM(DM Since it is a composition similar to the first 

iti^MT'fcS©^ ^ embodiment, this embodiment is demonstrated 

& o^^'k^f&P/l U Hf£l}$ focusing on thedifferent points. 

ib^o^/£|;if:±|5] Cf^tft- The same symbol is attached to the element 

tt, -£<7)f£f3te: i i , B&"t~<5o with similar function, and its description is 

omitted. 

[0 10 7] [0107] 

W, 3 <DmM<D%ytftU^BW: 1 For fluorescent endoscope apparatus 1 C of 3rd 

Cfi, H 1 (D^%fa%%MMW: 1 embodiment, in the fluorescent endoscope 

AfC&^T, ^frt#!^lA3o apparatus 1A in the diagram 1 Instead of 

tt5C CD 2 1 (Dftt><0 ^ft$|5 CCD21 in electronic endoscope 1A, CCD51 

■et|i|>I^ pj^fr cCD5.l t with variable gain is adopted inside. 

£S/SU 4 jvZW.'O 2 2 And instead of stop filter 22, electronic 

<D{Xt> <9 (-i§ji7ci£rfl!!lPg1~5 endoscope 2C which adopted the stop 52 which 

^95 2 Sr&ffl Lfcm^ftllit limits the amount of transmitted lights, light- 

2Ci, Ml£g3 Alii&i^T source-device 3C which provided the lamp 

7^-71 0 (D^yt^^m-? 57 light-emission controlling circuit 53 which 

^ymyt%m\5}& 5 3 tlSttfc controls a light emission of a lamp 10 in light- 

%W3&W. 3Ct, Zfn±yy- 4 source-device 3A, it has processor 4C which 
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Ai:fc^tCCD5U$Jit provided CCD actuation circuit 54 which 
5 C C DlEKiESS 5 4 fcttttfc controls CCD51 in processor 4A. 



10 10 8] 

^St^S 3 C 140 1 t IrHUM* 

z-fotii-zyyyi ot. mm 

IBi-5ffii«SyiKlHHE:7-r/v* 1 

0 l 2 fca«jft*«:*ll»-f5R 
GBEHE^-f/i'* 1 3 = X 

5 7 ^fgftMHSg 5 3 *m 

[0109] 

m&M®m&7 4 m 1 1 (4H 

-r/u* 1 1 b^«fcoT2^$ix 
-CV>5. RGBlHHE7-f/i^^ 1 

G, B7^;^13a, 13 b, 
13c iZ3ft£HX\<^ a 



[0108] 

For light-source-device 3C like in diagram 1 , the 
lamp 10 which radiates a light, the band-limiting 
rotating filter 1 1 which is provided on an optical 
path and limits penetrated-wave length, the 
illumination light stop 12 which limits a quantity 
of light, and RGB rotating filter 13 which limits 
penetrated-wave length, and condenser lens 14 
It has these components. 

Furthermore it has the lamp light-emission 
controlling circuit 53 which controls light 
emission of lamp 10. 

[0109] 

The band-limiting rotating filter 1 1 is divided into 
two by visible transparency filter 11a and 
infrared light permeation filter 1 1 b, as diagram 2 
showed. 

Diagram 4 showed RGB rotating filter 13. It is 
divided into R, G, B filters 13a, 13b, and 13c. 



[0 110] 

t j frta»2cii, mm 

#£££1-5 7 VIS 4 K7 7 

xnmztitzmm u^x 1 s 
tmwsi&tt c c d 5 1 1 z 



[0110] 

Moreover, for electronic endoscope 2C, light- 
guide fibre 8 which transmits an illumination 
light, and the illumination lens 18 which 
opposes this end surface and has been 
configured, the stop 52 which limits the amount 
of transmitted lights, the excitation-light cut filter 
23 from which excitation light is removed, 
CCD51 with gain variable inside. It has these 
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^ Dummv 



components. 



[0 111] 



[0111] 



£ fc, 7°nir^f-4C(S, Moreover, processor 4C, a preamplifier 24, the 

T^7°2 4, AGC0K2 5, AGC circuit 25, a / D converting circuit 26, 

A/D^&[H]gg2 6, -7/1^7° multiplexer circuit 27, first frame memory 28, 

i^^1Me18&2 7 % ^}1<£):7U — 2nd frame memory 29, the image-processing 

•^^y 2 8, H 2 u — A circuit 30 which processes an image 

2 9 S WW.3£Mt£ ¥<D&}i enhancement etc., image display controlling 
ZWlML&m\E}%& 3 0, M circuit 31, d / A converting circuit 32, the 

i&^^ffl'M\B}$& 3 1, D/ Ag£ automatic light-control circuit 33 which controls 

3 2 , BpJfftS 5 121: the illumination light stop 12, the timing-control 
fflffl-FZ>kW)myt\E\&3 3, 1£ circuit 34 which maintains the entire 
Jfrift&M^W 1 C-£ifc(DW\M& synchronization of fluorescent endoscope 
tZ>?4 5 ^MlslSg 3 4, apparatus 1C, cCD actuation circuit 54 which 
C C D 5 1 SrM-f 5 C C D IE controls CCD51 . 

f!j|I]S§ 5 4 ^#^TV^ 0 it has these components. 

[0 112] [0112] 

£fc> v— IffeMffitD u— -fyt Moreover, the laser guide 37 which guides the 

£3§£-f5 i-"— t u— laser light source 6 and the laser light which 

•f I'—tftf'f K3 7ft generate the laser light for laser treatments is 

SxtfbtiXi^Zo provided. 

[0 113] [0113] 

^<D J; o \zM^L^i\ J X\^ Next, operation of endoscope apparatus 1C 

3 fttlla^il 1 C (DlMtfdov n constituted in this way is demonstrated. 

Tt£f^i~-5 0 WfeMfo 1 9 (DW- The inside of the body of an inspected target 

rtldWu f.^vK-yj-y^ 19 is beforehand medicated with the 

V (ICG) W^ffcWtffi.fn. fluorescent material which has affinity to lesion 

ffccoj; o if<D'M^$zM\^- parts, such as cancer, such as an indocyanine- 

*f LT$lfrit4£ t o^feff/S 5 green (ICG) derivative marker antibody. 

$ tiTV ^ 0 The inside of the body of an inspected target 



19 is beforehand medicated with the 
fluorescent material which has affinity to lesion 
parts, such as cancer, such as an indocyanine- 
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green (ICG) derivative marker antibody. 



[0 114] 

V7°l Ofrbl&MZtitcftltft 

i&mmmfeyj^? 1 1, 

%WW 1 2 £iii®U RGB0 

g b -r fr* 1 3 zmi® t 

5„ 



[0114] 

From the lamp 10 of light-source-device 3C, the 
light of a visible-light area and the wavelength 
band containing the excitation wavelength of 
ICG derived marker antibody is radiated. 
The light radiated from the lamp 10 passes the 
band-limiting rotating filter 11 and the 
illumination light stop 12. 

RGB rotating filter 13 is passed through, and 
incidence of the light which passed through 
RGB rotating filter 13 is carried out to light- 
guide fibre 8 of electronic endoscope 2C. 



[0 115] 

S>Kl&oTl^-5 0 RGB@fe7 
^/V* 1 314, i4lOTfM 

{4, Hl5iC^i-J:9(-^oTVN 
<5 0 



[0115] 

The band-limiting rotating filter 11 has 
composition shown in Diagram 2. 

The spectroscopy permeation characteristic 
is shown in diagram 3. 

RGB rotating filter 13 has composition shown 
in Diagram 4. 

The spectroscopy permeation characteristic 
is shown in diagram 5. 



[0 116] [0116] 

IH 1 9 \z.7jk At the time Of an ordinary-light observation, as 

~tX o [z.7 y~f%%MM\B\'$i 5 shown in Diagram 19, the lamp light-emission 

3f409x.fifl 8 A<D 7 >7"%tM controlling circuit 53 supplies the lamp 

&A*/i/*!ffcfcfft|&u electricity of 18A in the shape of a pulse, for 

0f4.RGBEHE7.Yyu* 13© example. 

\b]^cWIM b"C^3t-f"5c A lamp 10 emits light synchronizing with 

rotation of RGB rotating filter 1 3. 



[0 117] 



[0117] 
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iS.it, ^*JRBIsHE7 w fr9 1 Moreover, visible transparency filter 11a of the 

l©TOii§7^;i'^ 11a band-limiting rotating filter 11 is fixed in the 

#3fc&±fc@J£§;h/, RGB 0=3 optical path. 

^7^/^13 3 0 By rotating RGB rotating filter 13 30 times per 

■f 5 ^ t £ J; 9 „ It, second, the light of red, green, and blue is 

3te* $ «&JSJH"*ix5 (H 1 9 # sequentially irradiated (diagram 19 reference). 

ISO o 

[0 118] [0118] 

&%M&V$\z.tt. v At the time of fluorescent observation, the lamp 

5 3 itm 2 0 5 light-emission controlling circuit 53 supplies 

(£2 1 A<7?fl;»ft^r/^/v^^(c^ electricity of 21A in the shape of a pulse, as 

*& U 7 ^ 7° 1 0 12 R G B [Ute shown in diagram 20. 

7^*1 3<DIh]&1£|5]$LT A lamp 10 emits light synchronizing with 

$£%-t 5 o rotation of RGB rotating filter 1 3. 

[0 119] [0119] 

£ It s fiHfcfM 7 -y /u * l Moreover, infrared light permeation filter 1 1 b of 

1 tf>35Wfc3SiB7 -y /I**' lib the band-limiting rotating filter 1 1 is fixed in the 
^3tK±Jc@^$il, RGB@ optical path. 

WtftfJ> 3 0 By rotating RGB rotating filter 13 30 times per 

CI t twj: <9 , ]fjj£2}fc<Dj!!£;ft second, the infrared light of the wavelength 

fS^ftj&sflSat $ ft 5 (H band of excitation light is irradiated (diagram 20 

2 0 #H8) o reference). 

[0 12 0] [0120] 

• W^%^M^^M\z. At the time of a fluorescent image * ordinary- 

li, 12 1 \z.7F~$~ <t 9 (C 7 light image simultaneous observation, as shown 

H3fcMlHlS& 5 3 liffittfflfiSlBl in diagram 21, the lamp light-emission 

te^-fyi^^ 1 1 (D'fiMlCJSCT controlling circuit 53 supplies electricity of 21A 

2 1 AXlt 1 8 AOttfflESv-t/t' or 18A in the shape of a pulse depending On the 

*2|fcfcflflJ&U 7^7-1 OliR position ofthe band-limiting rotating filter 11. 

GB@^7^;^l 3 0[h]^(c a lamp 10 emits light synchronizing with 

mWLXmyt-fZo :©RGB rotation of RGB rotating filter 13. 

HUE? /u* 1 3 &mp 3 0 0 This RGB rotating filter 13 is rotated 30 times 

tiU mi&mtm&y J su? l persecond. 
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1 fiHfi>9 0|5]fei"5r. i:lc:J; By rotating 90 times per second, the band- 
■9 , yfcs limiting rotating filter 1 1 is sequentially irradiated 
W^jaiE5tt)S^flait$*L5 (H with red, excitation light, green, excitation light, 

2 1 #0?.) o blue, and excitation light (diagram 21 

reference). 

[0 12 1] [0121] 

Z<Db% 94 5 >^ftJ$PlH]g&3 At this time, the timing-control circuit 34 is 

4fi, RGBEUE^A'* 1 3 controlled so that the lamp light-emission 

b^^$\W&$z7 4 ^5 1 li 5 controlling circuit 53 supplies a predetermined 

W\M L~C[sl$5i"& <£ p f^r&J^-t" electricity to a lamp depending on the switching 

^l/7°W±UW&% of the band-limiting rotating filter 11 while 

5 3 # J PS -y yv* 1 controlling so that RGB rotating filter 1 3 and the 

1 (Dty<OWz-\zjfcCXfi\'fe<DM band-limiting rotating filter 11 synchronize and 

mZv^lzW&i-ZXo^m rotate. 

10 12 2] [0122] 

Z.<D£. p t^ N Thus, at the time of fluorescent observation, 

&3tlt^NH^tt:'" < "CiiiV >i :7 fluorescent light-emission strength can be 

WM^^t^'f '5 Cl let D ^ ^ increased by supplying a high lamp electricity 
yt<D&Ht&lg.&i%3-Z t compared with the time of ordinary-light 

# > W -5 V C i: /5 s observation, and a bright fluorescent image can 

5 0 be obtained. 

[0 12 3] [0123] 

ffi^^ff 1 9 d> ©K!t3te £ ^ The reflected light and the fluorescence from an 

3tett,3te*&fMRR1"5iR0 5 2, inspected target 19 are recorded by CCD51 

Ehf&ytX -y h 7 ■< 2 3 £g through the stop 52 which limits the quantity of 

TCCD 5 1 Hfflfo £ ti^bo W> light, and the excitation-light cut filter 23. 

&Jt% v 2 3 (i I C The excitation-light cut filter 23 interrupts the 

GWMfcWtffiXrifcnBUJtflLft excitation-light component of ICG derived 

Sr*BrU **filt^-t pftt^fiJc marker antibody. 

#£rjgiI1~5J: 0 KMfiL&frX It is constituted so that a fluorescent 

tS'O , ^rCD^-pt^i^^ttfilll 8 component and a visible-light component may 

\z.mir Xo\zti-oX^^h 0 &£o be passed through. 
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OERWENT 



"C\ CCD 5 1 "Cfi, RGB@ The spectroscopy permeation characteristic 
fi7>f;^13t ifttfMRIfil£ is shown in Diagram 8. 

7 4^91 1 (P&ffia&C-C, Therefore, in CCD51, the light reception of 
^ Sfu Wtf^tUcx red, green, a blue visible light, or the 
ifctt-iD-gyt&^tytl- 5 0 fluorescence besides red is carried out 

depending on the position of RGB rotating filter 
13 and the band-limiting rotating filter 1 1 . 

[0124] [0124] 

*M©Ilt'fV^n§CC CCD51 used by this embodiment can obtain 

D 5 1 li, T'^7 >i/^$h%k& high gain in CCD51 inside using an avalanche 

fijffi LTCCD 5 1 F*]g|$T*iijV^ effect, and the gain is controlled by the 

*titil^$r#5r btfXg, ZCD amplitude of the transmission clock, 

^i^fi^i^^ n y 9 (DW^\Z. Since amplification is performed in CCD51 

=fc t> rfrjf® £ tb5 0 itii^ CCD inside, the influence of external noise is low. By 

5 1 ftUX'nt>tlZ<DX9\-Ufr enlarging the amplitude of the transmission 

h<DS 4 Xp%&&'>t£< ^ IS clock and making gain high, feeble light can 

jg? u-yf <DW§b%:X% < LX also be observed brightly. 

[0125] [0125] 

CCD5 1I4, C C D&S)lel% CCD51 is actuated by CCD actuation circuit 54 

5 4 \Z £. o X\b1%k7 4 9 1 synchronizing with rotation of the rotation filters 

1, 1 3 Oia£(cn$IL"CIRfl(l 11 and 13. 

£ti, fti$.fflV&&11fc7 j fr? 1 The image of 180 frames per second or 90 

1 <D\s]$E;(D^Miz.!fc CTH# 1 frames per second is formed depending on the 

8 0 7 J*hZ>WtUfP9 6 existence of rotation of the band-limiting 
7ls— l*<Dffi@L&]&l&.1~Zo ft rotating filter 1 1 . 

%LfflWk\Blfe7 4 fr? 1 1CDTO At the time of visible transparency filter 11a 

y£3£ilk7 j frf 1 1 ajf A (3 insertion (at the time of ordinary-light 

%%M&B$) Btf£«U CCDIE observation) of the band-limiting rotating filter 

5 4 tefeg? v y 9 <Dffi 11, CCD actuation circuit 54 makes the 

HSvhS < LT, C CD 5 IT' amplitude of the transmission clock small, and 

(DmW*fe<-t 5 (1H 1 9, gain in CCD51 is made low (diagram 19 and 
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HI 2 1 #0?) 0 diagram 21 reference). 

[0126] [0126] 

J: %WL&X*\-£ttM$bW Since a comparatively bright image is obtained 

5VM®{^#b;ft5<E>"C\ in the observation by the ordinary light, it does 

ig$£^.X^L%z.te\<\ feW-ib not interfere by low gain. 

t£p&7 4 1 1 b}?A {^.% At the time of infrared light permeation filter 

NHcfi, fei^^D-y^O 11b insertion (fluorescent observation), the 

^ifrl^^^ < LTCCD5 1"C amplitude of the transmission clock is enlarged 

GD±iit'I^£if]< (H 2 0 , and gain in CCD51 is made high (diagram 20 

H 2 1 #03) „ i|i|s^^f^ < -f and diagram 21 reference). 

5 ^. t K X 9 ^ $Sci§i t> + By making gain high, it can be observed with 

£T*M^-f5 w b&X* brightness sufficiently also with feeble 

#5 0 fluorescence. 

[0127] [0127] 

C CD 5 1 frh<DMM.\t -^-1^ The electrical signal from CCD51 is input into 

7 , Dt->t4CC/!)7y7'2 the preamplifier 24 of processor 4C, and is 

4 \z.AJl ^tiTifiH^iv AG amplified. 

CESS 2 5 [Z.X. 0 ^<DW& Adjusting of a gain is performed by the AGC 

tfftt>tlZ> 0 *:<T>%.s iS^-itA circuit 25. 

/D^^IhISS 2 6 \CAt) Then, the signal is input into A / D converting 

T-rv?{t-%frb s fi>?Mt%r C ircuit26. 

K^l&Zti&o It is converted to a digital signal from an 

analog signal. 

[0128] " [0128] 

7 s Me%-\~&, -^iv^-fv? A digital signal is stored by the first frame 

t27 LXWi 107 u— A memory 28 or the 2nd frame memory 29 via a 

^^!128 X\tm 2<D7 1/ — A multiplexer 27. 

^^li 2 9 iCfEiS^i^So -v/U A multiplexer 27 is based on a control signal 

^Zf\y^ if 2 7 (4, S.y? from the timing-control circuit 34. When visible 

M[UiJ&3 4^bro^JWf-§"{- transparency filter 11a of the band-limiting 

^^JPSE^T'^y'V^ rotating filter 11 is inserted, when infrared light 

1 1 (DvS&fty&tfky 4 1 1 permeation filter 11b is inserted in the first 

a ^JfA^tiTV^ t # frame memory 28, a signal is changed and 
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l©7i/-A^^y 2 8IC, ft input into it at the 2nd frame memory 29. 

Wtmi& 7 4 )V? l l b A 
$ tit V n 3 t # {d \t% 2 © 7 U 
-J±/^V 2 9 HlflHHrSD 9 # 

10 12 9] [0129] 

S& 1 , Wi2(D7 u—J±/ * y 2 The signal output from the 1st and 2nd frame 

8 , 2 9 frt>lii?}£il1zit %rlt memories 28 and 29 are input into the image- 

IHt^SHSg 3 0 \Z At) £ ti, processing circuit 30. 

S^3£f£U / 4 X|&±3£<£>®& Image processing, such as image 

^LSd^ff frfri^ £ bf^®^^^ enhancement and noise removal, is performed. 

rjiiJ|£p[si]S& 3 1 MA^^tk Ok^t Furthermore it is input into the image display 

Hfe, iiffflMfe, X^flMRWffi controlling circuit 31. 

Bt^^cofcfoCD^^SiJ^^^^tf The display control for the simultaneous 

t>fi^> 0 display of a fluorescent image, a usual image, 

and character information etc. is performed. 

[0130] [0130] 

®^^^$iJ^][h]S§ 3. 1 b tat) The digital signal output from the image display 

^ftfcxv^/Wf D/A controlling circuit 31 is input into D / A 

3£&HI&3 2(cA^£ti, T-t- converting circuit 32. 

a ^a-^-f-^^^tu, ^ — ^5 conversion is carried out to an analog signal, 

\^tat}£M 0 ^mm%^3 and it is output to monitor 5. 

3T1t M#:9!3S©JH&i3te The signal which controls the illumination 

tfW&JtSiSK:, W^%WL*> light stop 12 is sent in the automatic light- 

1 2 SrWI|li-5fll*Srafe5. * control circuit 33 so that the illumination light of 

<< ^ y ^"M^^^ 3 4 li, HO Is a moderate brightness may be obtained. 

7 A JV?<DWM, CCDUSk The timing-control circuit 34 takes and 

#fUBfc4feft#&!!SL controls synchronization of rotation of a rotating 

(Dffl&kb *)M&-tZ> 0 filter, CCD actuation, various video-signal 

process, and a lamp light emission. 

10 13 1] [0131] 

5 ±"C(4, ^^fiJPSlH]^ On monitor 5, a usual light image, a fluorescent 
7 4 i i <D{£fll;:j£ U-Tii image, or both can be simultaneously observed 
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[0 13 2] 

W3foR 9 &»J#LT «fc 
CD 7 ^ * SrJf A1" 5 t © T"b 



[0 13 3] 

* fc, C C D 5 1 ©figliffA 
AS 7 CD&^§|5 1 7 (ClIEg-rS 4 



depending on the position of the band-limiting 
rotating filter 1 1 . 

In this embodiment, the lamp 10 single as 
light-source means for observation was used. 

However, the light source more than two may 
be combined, for example, like the halogen 
lamp for an ordinary-light observation, the laser 
for fluorescent-material excitation, or a light 
emitting diode. 

[0132] 

Moreover, it may be made to irradiate the 
illumination light for fluorescent-material 
excitation from the exterior. 

Moreover, it may be made to irradiate the 
illumination light for fluorescent-material 
excitation from the exterior. 

Moreover, means to control the quantity of 
light of an illumination light may not be 
restricted to that which changes a lamp 
electricity, and may control a difference of the 
illumination light stop. 

The filter for quantity-of-light limitation may be 
inserted in the optical path. 

[0133] 

Moreover, the position of CCD51 is not 
restricted to what is configured to the end 17 of 
an insertion part 7, but is provided on the inside 
of processor 4C, and may be made to guide a 
light with an image guide fibre. 

It may be located in a camera head 
detachable from the optical endoscope. 

Moreover, it may process for every field 
instead of the process for every frame. 
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[0 13 4] [0134] 

*MM<OJ&&t±£kT<D$bW:%G This embodiment has the following effects. 

i"S 0 t iififStftigro Since it made the composition which controls 

ty'9Wz.fcfcCX : 7>'7 p yt1kb a lamp quantity of light and gain of CCD51 

C CD 5 1 GDtfti|iI^£:r{j!J$Pi"'5 depending on the switching of fluorescent 

l>tz(DX\ observation and an ordinary-light observation, 

H^^GDf^<5 £# s 5iFL< the brightness of the fluorescent image and a 

Z.b&M<s MyttMlftyttDM usual observation image does not differ 

jS*M^t£WZ>£X*WM"$- or remarkably, and the both sides of a 

ti i X%^ 0 fluorescence and an ordinary light can be 

observed with suitable brightness. 

[0 13 5] [0135] 

(H 4 (DMMoMWi) &K-#|§ ( 4th embodiment) The 4th embodiment of this 
l^<£>3? 4 (DMM<DftZM%:UVft1- invention is demonstrated below. 
5„ H 2 2 & V * LH 2 7 «\ * Fig. 22 or 27 concerns the 4th embodiment of 
¥£W<D%4<DmM<DBM\z& this invention. 

5. S2 2ttf4©iWi Diagram 22 is a block diagram showing the 
Wl&3trt' ; &&gB0)±#£>fl|j$; entire composition of the fluorescent 

n y ^ m % IH 2 3 |4 R endoscope apparatus of the 4th embodiment. 
G B 0^7 -4 <DlMj&&7jk-f Diagram 23 is an explanatory drawing showing 
mm Hk @24iiRGB \Bim 7 the composition of RGB rotating filter. 

iV9 O^atSiai^ttSr^-t" Si Diagram 24 is an explanatory drawing showing 
WM, 12 5 l3ii?£3te|l,^B#<Z3 the spectroscopy permeation characteristic of 
mft*7F-tmwm. !H2 6te1£ RGB rotating filter. 

ftH^^<£i&f£ ; £r^-f fftf?Hk Diagram 25 is an explanatory drawing showing 
HI 2 7ttil$;ft •.$ftffll$fllft the operation at the time of an ordinary-light 
tif<nm<fe*:7Firmmmx°hZ> 0 observation. 

Diagram 26 is an explanatory drawing showing 
the operation at the time of fluorescent 
observation. 

Diagram 27 is an explanatory drawing 
showing the operation at the time of an 
ordinary-light * fluorescence simultaneous 
observation. 
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[0 13 6] [0136] 

&M1fe(OMWi<D @ tf)\Zfa$\»%;yt The objective of this embodiment is to remove 

M^ftflzK&frbMtiX < Z>% the light which leaks from the exterior at the 

£ri&-£ L, / 4 X(D'}?ti\^% time of infrared fluorescence observation. 

H > fe ; ar#'5 - i:^"C# S^Tfert It is in providing the fluorescent endoscope 

^ia!£fl3:£§#£i"5 - t apparatus which can obtain the fluorescent 

£ 0 &^M<DMWite,' % 1 <D% image with low noise. 

M<DMMtWii$lL<Dffi&V£)Z)(D Since it is a composition similar to the first 

~C\ ^^S^^r^'L^dl^,^ L> embodiment, this embodiment is demonstrated 

mUm^W^m^atm Cft focusing on the different points. 

^(Dn&Vftii^Vfc-t&o The same code is attached to the composition 

with similar function, and the description is 

omitted. 

[0 13 7] [0137] 

11 2 2 [ZTft-t^ 4 (DM1&(Dj&tB Fluorescent endoscope apparatus 1D of the 4th 

Wfjfe^tligll Dfi, Hi embodiment shown in diagram 22, in 

co^TfeP^^i^iKM 1 A(c joV^ fluorescent endoscope apparatus 1A in the 

IST-rtHii 2 Atc::Jsv>T37 diagram 1, in electronic endoscope 2A, in place 

^/v^gf«9 2 2(D{Xt> v )[^^0 of filter stop 22, electronic endoscope 2D in 

5 2 fc&ffl £ tltzm^fa&iil 2 which stop 52 was adopted, in processor 4A, at 

D t > yn-t ylM Aldifc^T the output end of multiplexer 27, instead of first 

-^/^TV^U- 2 7 <D\tit}$&\Z- frame memory 28 and 2nd frame memory 29, 

fifU <D7 V— A^^li 2 8 5. memory 41a for R, memory 41b for G, and 

2<D7 U—J±*^ V 2 9 <D memory 41c for B, furthermore memory 61a for 

ttfrVlCRm**}) 4 1 a, G R\ memory 61b for G' and memory 61c for B\ 

ffl^l) 4 1 b, Bffl^^U 4 processor 4D to which the 2 subtracters 62 and 

lets £ h \Z R' ffl^^U 6 63, the adder 64 and the integrating processing 

1 a , G' ^^^r ] J 6 1 b, B' circuit 42 were provided, and light-source- 

ffi^U61ci:, 2o©iI device 3D using RGB rotating filter 65 with 

§56 2, 6 3, M£g6 4RXI which a characteristic differs in RGB rotating 

SJI&SIeIK 4 2 t #18! 6 ti filter 13 in light-source-device 3A. 

fc7 P Dir^/-^4Di:, H It has these components. 

^ 1 3 £f4#te<^ft5RGB 
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=gW3Dt£#-T5 0 

[0 13 8] [0138] 

Hit fflffifcytMBM 3 Dfi, For light-source-device 3D, like diagram 1, the 
7n£Sfc&f1~5 7 >-7° 1 0 t , AS lamp 10 which radiates a light, the band-limiting 
§E3fc8S±K:IS:tt btt^iii^S^ rotating filter 11 which is provided on an optical 
Ufflfrtt^MWeMRy 4 fr9 path and limits penetrated-wave length, the 
lit, 3t*Srft!HSi"SfiSW3t illumination light stop 12 which limits a quantity 
iR!912£#(;: % iai<DRGB of light, RGB rotating filter 65 which limits the 
1 3 kitft&tfM penetrated-wave length with which the 
ft 5 SiSSt* Sr#J RS-f 5 R G B characteristic differs in RGB rotating filter 13 in 
Ulte 7 -C ^ 6 5 £ ^r-fif x. T v ^ the diagram L it has these components. 
5 0 

[0 13 9] [0139] 

^ilic^JPSlHjfey' 4^21 1 fi@ The band-limiting rotating filter 1 1 is divided into 
2T?^LfcJ:5^ pT^5t2lii two by visible transparency filter 11a and 
7 <i 1 1 a £ ^l-^jiiii ^ infrared light permeation filter 1 1 b, as diagram 2 

;u 9 1 1 b ( z. X. o f 2 # $ ft showed. 
T^5„ RGB@fe7^;^6, RGB rotating filter 65 is used as R, G, and the 

5 tt, B 2 3 \z.7Fir J: 5 R , B filters 65a, 65b, and 65c divided into three, as 
G, B7^;i^^ 6 5 a, 6 5 b, shown in diagram 23. 

6 5 c (c 3 #£ti"tl^-5 0 %r$- Electronic endoscope 2D has light-guide fibre 
WSMIL 2 Dfi, R&9!3te$:fi3M" 8 which transmits illumination light, the stop 52 
5»7^ htf^f K77 y f^'8 which limits the quantity of light incidented by 
^^^•^(^At-f cFft-S^i^rffill image-pick-up means, the excitation-light cut 
PS-fSIS 1 !? 5 2 i, Kj^TcSrl^ filter 23 by which excitation light is removed, 
&lTZ>m&%t) y Y7 4fr9 2 andCCD21. 

3 t. CCD 2 1 

[0140] [0140] 
7°niryf-4D«, :7°y TV/ Processor 4D, a preamplifier 24, the AGC 
2 4 ; AG C[h]S§ 2 5 , A/D circuit 25, A / D converting circuit 26, multiplexer 
^^0S§2 6, ^vi^TV^f- circuit 27, memory 41a for R, memory G41b for 
02S2 7»'Rffl^*!l41a, G, memory B41c for B, memory 61a for R", 
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Gffl^yG41b, Bffi> ^ memory 61b for G\ memory 61c for B\ the 2 

U B 4 1 c, R' l^!)61 subtractors 62 and 63, an adder 64, the 

a, G' ffl^^ !l 6 1 b, B' integrating processing circuit 42, the image- 
6 1 c, 2 processing circuit 30, the image display 

6 2, 6 3, ftn$3£ 6 4 , controlling circuit 31 , D / A converting circuit 32, 

fammffi 4 2 , mVMBMEl& 3 the automatic light-control circuit 33 which 

0, WQ&t7FMW\sl& 3 1 , D controls the illumination light stop 12, the 

/ A^&ESS 3 2 % AB93fti& 0 timing-control circuit 34 which synchronises the 

1 2 %ffl'$-f& SK^^IhISS 3 entire fluorescent endoscope apparatus 1D. 

3 % £ftrtfttt£B 1 D±fc<D It has these components. 

5: "sfWfflWSk Moreover, the laser guide 37 which guides 

3 4 S;itT^5, I'— the laser light source 6 and the laser light which 

■f feWM<D U— ^^t^^^rt 5 generate the laser light for laser treatments is 

u-f-*ft2l6 t \s—?%*m< provided. 
»F#>f K3 7*KrtfetlT 

[0141] [0141] 

dco«t 9 (d^fiit^ixTV' 1 Next, an operation of fluorescent endoscope 

Z-gftftfiLMUW 1 D<DlSf£{w apparatus 1D constituted in this way is 

ovvcttiE-f5. tttfc£#l 9 demonstrated. 

Ofrp^fcfi, ^J6^T > Kv'T— The inside of the body of an inspected target 

^VD— >- (ICG) j^2gftH 19 is beforehand medicated with the 

i^St^co J; 9 ¥<D'MM: fluorescent material which has affinity to lesion 

LT^fPti^r h^i&ytyo parts, such as cancer, such as an indocyanine- 

W^S-^tbTV^o green (ICG) derivative marker antibody. 

The inside of the body of an inspected target 
19 is beforehand medicated with the 
fluorescent material which has affinity to lesion 
parts, such as cancer, such as an indocyanine- 
green (ICG) derivative marker antibody. 

[0 14 2] [0142] 

%M3£W. ZD<Dy"yf I Ofi^b From the lamp 10 of light-source-device 3D, the 

fi, *S&itW$.s RV- 1 C G^ light of a visible-light area and the wavelength 

MWM&&rLW-<Dfifo&$L&%:*atf band containing the excitation wavelength of 
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JfcR^igcOftjo^lt £ tl6 0 7 ICG derived marker antibody is radiated. 

"szf 1 0 frblkld ZfttzytlZlft The light radiated from the lamp 10 passes the 

iUcfaJPSIUteT'^/i^ 1 1 , Mm band-limiting rotating filter 11 and the 

%M 0 12 U R G B IhI illumination light stop 12. 

^7 ^ /i^ 6 5 £r^ii!-f 5 0 RGB rotating filter 65 is passed through. 

[0143] [0143] 

RGB@i7^;i/^ 6 5 3: Si® Incidence of the light which passed through 

Lfc3fcfi % l^rtti^2D©7 RGB rotating filter 65 is carried out to light- 

-f h Id Alt £ guide fibre 8 of electronic endoscope 2D. 

;}x<5„ ^ifilRSlHlfey^/i^ l The band-limiting rotating filter 11 has 

1 (i, HI 2 L7c}#$c;£r L"t composition shown in diagram 2. 

io'O. ^(Djfr%y& : ifk%f'&.\tM 3 The spectroscopy permeation characteristic 

J; ^ oTV^o RG is shown in diagram 3. 

B 0^:7 -f 6 5 11, i23 RGB rotating filter 65 has composition shown 

\Z7jk-rmf$.ZLX&V , ^r<D^ in diagram 23. 

7cjSii#t4lis H 2 4 (£^"t"<£ The spectroscopy permeation characteristic 

p Id & o X V N -5 o is shown in diagram 24. 

[0144] [0144] 

o£ •? % R7-{ /V^ 6 5 a i: G In other words, R filter 65a and G filter 65b 

~7 6 5 b \~$.ifc$Y<D I C G permeate the excitation-light component of 

WMfcWI^Vf<nW}&%J$.ft$: infrared ICG derived marker antibody. 

Si^"t"'5^\ B7^f /i^ 6 5c However, B filter 65c does not permeate the 

itEh&yt&ftliii&iih L&V\ t$ excitation-light component. 

oT, ^ : ^$iJPSIhI^7-i'/'1'^ 1 Therefore, when infrared light permeation 

1 <7)^^-7Cjf filter 1 1b of the band-limiting rotating filter 1 1 is 

#M7Cjf§lcJ?A$*L-CV^ £ inserted in the optical path, if R filter 65a or G 

R7^;^6 5aK7 filter 65b is inserted, an excitation-light 

■i 6 5b #3¥A £ ftTV\ft, component will be irradiated. 

ftm&ytJ&fttfWM ZtiZtiK However, light will not be irradiated if B filter 

B7^;^65c /5 s #A£tt/T 65c is inserted.. 

[0145] [0145] 
iI^7c€^B#l-lt, ^fMUlB] At the time of ordinary-light observation, visible 
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fcy 4 J\s$ 1 1 <D~51&yt%Hlk7 transparency filter 11a of the band-limiting 

W fr9 11a 1£%1$k±\zM%Z rotating filter 11 is fixed in the optical path, 
ix, RGB \slfe7 fr? 6 5 By rotating RGB rotating filter 65 30 times per 

fe£!>3 0ls]^i"-5 C t lc«t 0 , second, the light of red, green, and blue is 

1?<DyttfMifcf&M£tl sequentially irradiated (diagram 25 reference). 
5 (H 2 5 #bs) 0 



[0146] 

-7 4>\>5 1 l<^^3t^ii7^ 

1 1 b ^7Ci^±t-@^$ 

RGB[si|7>f^ 6 511 
&?>3 0 0^1-?)^ ilCi >9, 

^^^.BS|t$ix5 (I26# 
SB) o 



[0146] 

At the time of fluorescent observation, infrared 
light permeation filter 11b of the band-limiting 
rotating filter 1 1 is fixed in the optical path. 

By rotating RGB rotating filter 65 30 times per 
second, the infrared light of the wavelength 
band of excitation light is irradiated 
intermittently (diagram 26 reference). 



[0 14 7] 

lit. RGBIsHE^-fVl'* 6 5ft 
7 4 l l \-±W® 9 0 EHE1" 

ttS (IH 2 7#BB) „ 

^ wmmnkz 4wt, r 

GB@S7^^ 6 5 £ttrtt1M 
PSlHlfe^ ^ /w* 1 1 LT 



[0147] 

At the time of a fluorescent image * ordinary- 
light image simultaneous observation, RGB 
rotating filter 65 is rotated 30 times per second. 

By rotating 90 times per second, the band- 
limiting rotating filter 1 1 is irradiated in the order 
of red, excitation light, green, excitation light, 
blue, and shading (diagram 27 reference). 

At this time, the timing-control circuit 34 is 
controlled so that RGB rotating filter 65 and the 
band-limiting rotating filter 11 synchronize, and 
rotate. 



[0148] [0148] 

19/5^ (T>&M% t M The reflected light and the fluorescence from an 

3ttt,jt*S:*ypfi-f5S!£9 5 2, inspected target 19 are recorded by CCD21 

Jii)i23fe# y V 7 << 2 3 £H through the stop 52 which limits the quantity of 

TCCD2 1 "CaHfe S ft 5 . J& light, and the excitation-light cut filter 23. 

y Y 7 4^$ 2 3 it I C The excitation-light cut filter 23 interrupts the 
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GW^fcM&3iiW-<nti&&%$L / £ excitation-light component of ICG derived 
SraWrU Ht%&&fsmytf& marker antibody. 

^?rSi§i"5«t 0 \Zffil$£jrLX The excitation-light cut filter 23 interrupts the 
*3U, -?:ro^3taiiS1#tSf40 8 excitation-light component of ICG derived 
\z.7jk-f X o \z t£ o X V -> 5 „ marker antibody. 

It is constituted so that a fluorescent 
component and a visible-light component may 
be passed through. 

The spectroscopy permeation characteristic 
is shown in Diagram 8. 

[0149] [0149] 

^T, CCD21 T-te, R G Therefore, in CCD21, the light of red, green, a 

B 0te7 -t 6 5 t ^J&OTS blue visible light, the fluorescence besides red, 

ESs^-f/v^ 1 1 <D4\Litt\ZLfc C or the light of the noise (noise) component 

T\ ^> liu W^^J^t^ which leaks from the outside is received 

<Dlk%, h%\<^$i$t\~frbMti depending on the position of RGB rotating filter 

T<3/>fX (SHf) &&<D?t 65 and the band-limiting rotating filter 11 

SrS^I-S m 2 5 ~H 2 7 # (diagram 25 - diagram 27 reference). 

m . 

[0 15 0] [0150] 

C C D 2 1 H x L&v^G C CCD21 is actuated by CCD actuation circuit not 
DiEftjSSSf:: <£ otisI67/f illustrated, synchronizing with rotation of the 

* 1. 1 , 6 5 LT rotation filters 11 and 65. 

JEl&cFtU flf#iMHilEPlE:7-jVW The image of 180 frames per second or 90 

9 1 1 (DfE}§z(DfiM\Z-fc. CTfe frames per second is formed depending on the 

# 1 8 0 7 V— J*hZ>^mW® existence of rotation of the band-limiting 
9 07 U-A©It?:Mt rotating filter 11. 

[0 15 1] [0151] 

C CD 2 1 a»e>©*$!Mt-5-Mu The electrical signal from CCD21 is input into 

7°u± y-y- 4D(D7°}) 7 y szf2 the preamplifier 24 of processor 4D, and is 

4K:A*SJxTlt*iSix, AG amplified. 

C SISS 25CJ:!)^ ^©USE Adjusting of a gain is performed by the AGC 
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tmt>tlZ>o ft-i-fiA circuit 25. 

/D^&[§]8g 2 6 Then, the signal is input into A / D converting 

Ti-u^^^bfy^Mt^ circuit26. 

{^l5^£ti<5o It is converted to a digital signal from an 

analog signal. 

[0 15 2] [0152] 

xv^/WI t V 9 a digital signal is stored by on eof six frame- 

f"2 7^U6o«7l/-A memory 41a - 41c,61a - 61c via a multiplexer 

^U41a~41c < 61a 27. 

~ 6 1 c <D\f^-ftifriz%LlM.£fri A multiplexer 27 chooses the memory which 

5 0 •7^f7 p i'^t2 7li % 9 stores the image, based on the control signal 

-f 5: > i/faJ$)[E]gg 3 4 d» b cOf&J from the timing-control circuit 34. 

[0 15 3] [0153] 

HF*jclWREHB7vf < rt'^ 1 1 OpJ When visible transparency filter 11a of the 

H^iSi®^ 7 ^ 1 1 a band-limiting rotating filter 11 is inserted on the 

TteSS-htcJ^A^tiTV^ t # optical . path, an image signal is stored to 

its RGBIsl(E:7>(/u* 6 5 co memory 41a for R, memory 41b for G, and 

{iL\S.iz.fc CT, Rffl^^-y 4 1 memory 41c for B depending on the position of 

a,'Gl>ty41b, Bffl> RGB rotating filter 65. 

* H 1 c dM^f TrSrfS'Hr.-t" Namely, in memory 41a for R it is red for the 

So i~ftfc?*>s Rffl^^li 4 1 image at the time of irradiation, in memory 41b 

a (;:te^T^&f0#cDlIif£;6\ g for G, it is green, for image at the time of 

m**}) 4 1 biatmX'fgMft irradiation, and the image at the time of 

(DWiikfcy Bffi^-=E- ]) 4 1 c irradiation is stored in blue by memory 41c for 

it^x-mttm<Dwmmmtsti b. 

<5o 

[0 15 4] [0154] 

A* 9 1 1 bri\BS When infrared light permeation filter 11b is 

vftyt3£±.iz.WA£tiX\ s Z> t # inserted on the optical path, an image signal is 

(cfiRGBlHlte^^/w^ 6 5 co stored to memory 61a for R', memory 61b for 

tiLWi^J&ZXs R' ffl^^U 6 G', and memory 61c for B' depending on the 



00/02/02 



60/86 



(C) DERWENT 



JP10-151 104-A 



^DERWEKT 



1 a , G' ffl^^Hlb.B' position of RGB rotating filter 65. 

M^Hlc dH^ft-f-^rfS Namely; in memory 61a for R', and memory 

1IH~-5o 1~&fc>*>, R' ffi^ * 61b for G', a fluorescent image, and the image 

V 6 1 a, G' ffl^^li 6 1 b (background image) in the state where no 

izti&ytW&LAK B' M^^V illumination light is in memory 61c for B' is 

6 1 c fcttffiWft#*^2RttT? stored. 
<DW®. fflfflt) tffBlgSti 
5. 

[0 15 5] [0155] 

CKDlf;!;®^^ ffc^M^iiift This background image expresses the noise by 

TAoT < %>Jt\z. «t 5 / -4 X, the light which leaks from the outside and 

&0^§§{i.lII^rcD£^'/ >f X£ enters, and a regular noise intrinsic, to an 

-tubO^f:/^ apparatus, 

fi, iiS^^^fCttfc'i !9 Pp^M These background noise components 

Pj&v^*, $&iii&:^?t£rlS seldom become a problem at the time of usual 

m-f 5 B# lc it ± * ft IH JB t. ft observation. 

-So However, it becomes a big problem when 

observing feeble fluorescence. 

[0 15 6] [0156] 

ftiZTfrfafttiKDHtlt^* ? a k* Since especially the light of a near-infrared 

:/^;^©9$i|X;$ s ^ft Wc#>Ui:£ region has low haemoglobin and water 

ft^ftfi^oSiiltfe^JsK , IC absorption, its permeability to an organism 

GM?gfcWMtfiifccD X o fti£^ tissue is good. 

^■^L<D^^t^M<D^^\tW^^ In fluorescent observation of the near- 

9VUfrlb<DMftJb<D&Xft?$M infrared region like ICG derived marker 

£rft5 0 antibody, mixing of the light leakage from the 

body exterior poses a problem. 

[0 15 7] [0157] 

2ofl>aUJMS6 2, 6 3-Cfi, In the 2 subtractors 62 and 63, since a 

^3fc®^75 v ^W;l:IiHfe3ri$3¥"?" background image is subtracted from a 

<5GD"C\ wflb^ff:/^^ fluorescent image, these background noise 

:9liR&£$ti5o 'fXjsfc components are removed. 

ft(Df&££titz 2-o<D-%.%m& The fluorescent image of the two from which 
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li, fiuWgs 6 4 "CJDlff £tu 2JD the background noise component was removed 
% S ftfcff 116 Iw^-f is added by the adder 64. 
'flU$09£&9lsIEi4 2lcA^l The added signal is input into the integrating 
£tl> '&ff£$h\Z-1k%%t£ J 4 X processing circuit 42 of composition of being 
jj&^OBfc*;^ frti&o shown in Diagram 16. 

Removal of unsteady over time noise 
component is performed. 



[0 15 8] 

R/B^y 4 1a, Gm**v 

4 1b, BRlt^V 4 1 c&tf 
SBIfeaiBlK 4 2 7&> b tt* $ tl 
fcfT-f'fiilHfeflWilElB 3 0 (CA 

®ttl«^«iJ«i|HlK 3 1 tc-A^j £ 

fflffg CO PI CO fz 46 Oft?i%fM 



[0158] 

The signal output from memory 41a for R, 
memory 41b for G, memory 41c for B, and the 
integrating processing circuit 42 is input into the 
image-processing circuit 30. 
Image processing, such as image 
enhancement and noise removal, is performed. 
Furthermore it is input into the image display 
controlling circuit 31 . 

The display control for the simultaneous 
display of a fluorescent image, a usual image, 
and character information etc. is performed. 



[0 15 9] 

^fcxv^/MTi-li, D/A 
£SUeJ*&3 2\ZAt)tSti, Ti- 

o rm*\z.&mzjn, 5 
5 ^{fwmwik 3 4 ft. mis 

7^/v^coE^ CCDUSk 



[0159] 

The digital signal output from the image display 
controlling circuit 31 is input into D/A 
converting circuit 32. 

conversion is carried out to an analog signal. 

It is output to a monitor 5. 

The signal which controls the illumination 
light stop 12 is sent in the automatic light- 
control circuit 33 so that the illumination light of 
a moderate brightness may be obtained. 

The timing-control circuit 34 takes and 
controls a synchronization of rotation of a 
rotating filter, CCD actuation, and various 
video-signal processes. 
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[0160] [0160] 

•^—^ 5 ±"Cf4 N ^^©JPSlHlte On monitor 5, a usual light image, a fluorescent 

7 4 s^Z 1 1 0>(ig(£j& CTii image, or both can be simultaneously observed 

S3fe^> fcSl^i^:?? depending on the position of the band-limiting 

^^Ciit^ri^T* rotating filter 11. 

#5o ^-MMOftZMXlt, In this embodiment, the lamp 10 single as 

fflytM¥-& t LT^-— <D yiy/ light-source means for observation was used. 
1 0 ^ffiv^c^, #!)x.f£iii?£3t However, the light source more than two may 

^MR(D^vi<>fl/ : 7l/7°bikyt be combined, for example, like the halogen 

^KSfr&lJl <D V—Jfh 5 V lamp for an ordinary-light observation, the laser 

ytV^f Jr— h'CQ <£ 5 \Z. 2 oti± for fluorescent-material excitation, or a light 

<DytMZBfr'kt>1tXi>±\<\ emitting diode. 

[0 16 1] [0161] 

£7t v ^yt^)WB^^(DM^yt Moreover, it may be -made to irradiate the 

fi> W-ftfcbffcMi' 5J: yizL illumination light for fluorescent-material 

T t> J: V \ £ fc, CCD21© excitation from the exterior. 

{tm$WA$$7 (Dfttiitgfil 7(c Moreover, it may be made to irradiate the 

IBfS-f" -5 Bib i\ 7°D-fr illumination light for fluorescent-material 

-y f - 4 D F*)g|S KB* ft T -< * — excitation from the exterior. 

;#^f K7 7^^t*)tl:.i< J: 5 Moreover, the position of CCD21 is not 

CLTtiv^l, yt¥&.ftUM restricted to what is configured to the end 17 of 

^^UJ.'SIhb^^^ y^y KrtlC an insertion part 7. It provides inside processor 

@2gLTt> J:v\, %tz, 71/- 4D, and it may be made to guide a light with 

A;*i©^i©^i)li7^- image guide fibre. 

^ Kr*t (d^a?rtToT h i It may be located in a camera head 

V\ ^ll^^fi^TW^ detachable from the optical endoscope. 

£r^"i"-5 0 Moreover, it may process for every field . 

^ b L&V n b t ©HfJ: instead of the process for every frame. 

&t<DM% t Zffij&!iCLtc<D This embodiment has the following effects. 

X\ t\-Ufrb<DMtiytlz <fc 5 / Since it made the composition which takes 

<< X^/>^^^3t®^^#5 r the difference of the fluorescent image at the 

btfXZZo fc*5 % iii&^fc time of excitation-light irradiation, and the 

(D^fotDl&l&ZUft&ttzUZt.'g- background image when not irradiating a light, 

LTlf &£tiZ)M1fo<D the few fluorescent image of the noise by the 

l&Wi. b* t So external light leakage can be obtained. 
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In addition, the embodiment constituted by 
combining some above-mentioned 
embodiments partially etc. belongs to this 
invention. 

[0 16 2] [0162] 

[f=tfS] [Additional remark] 

i. &ytmR&m&&tt*taK 1. 

IS-^LT^SrSrtTpScS^fcv^ In the apparatus which diagnoses by 
t\ iufS^^^H^JSb^^^?: medicating a tested target object with a 
IztsM 1 <D&&^i&<D?t t pftt fluorescent material: 

3tSr* ts%$ 2 O&g^i^cDTfe?: It has light-source means to irradiate the light 
S&lSttSISEStfcft^fiBW-fSife of the first wavelength band containing the 
2Sl^lx£. B&lBS£J&3lEft^^© excitation wavelength of the above-mentioned 
^^yt^tmt^lk^W^^t fluorescent material, and the light of the 2nd 
5 ffifE wavelength band containing visible light to the 

&%ki&tt%.yo 1 HulSfiH&^ffc t above-mentioned tested target object, image- 
<Dftffi±lzffiA£titcMZK)^®> pick-up means to image-pick up the 
t^r^L, mllE^D ^l&fi"^! visualisation light image of the above- 
7fe$r3Siii-f5 vJ&ytMi&Ut rT mentioned tested target object, and the 
tE^^-@ii-fr"f fufS^TtfeiR^ fluorescent image of the above-mentioned 
^^(D^^^i^^^t^Mi^ fluorescent material, and stop means of the 
mtZ°J&ytM$hU£ DJ§i§1iM$c above-mentioned tested target object and 
V^^;)£|£3fii§^£W^ above-mentioned image^pick-up means 
5 t *Wlltt LfcS5fcrt®& inserted in the optical path. 
^& Above-mentioned stop means does not 

permeate the visible transparency part and the 
visible light which permeate visible light, while 
> the light of the fluorescent wavelength band of 
the above-mentioned fluorescent material is 
passed through. 

The fluorescent endoscope apparatus 
characterized by having a visible-light non- 
transparency part with a permeation area larger 
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than the above-mentioned visible transparency 
part. 

[0 16 3] [0163] 

(ffMEl, #IS2cDg^j) (The objective of additional remark 1 and the 

mmmatX <0WZ < % m%yt additional remark 2) 

ftSttfCttJ: 9ffl8V^i»<KB§E At the time of fluorescent observation, it is 
X-mmi- ZZktfX'ZZmftft more bright. 

$iHi£g £r£H&"t" Provide the fluorescent endoscope apparatus 

(f+E 1 Of^ffl) iK 9 ^J55>t^*5 which can be observed with the a deeper depth 
V ^T^^W®®^ 5^1$ £"5111 of field, at the time of ordinary-light observation. 
% (il#3te) tmiiil- Z>mmc (Effect of additional remark 1) 

<. t£5>Mj${>iLtz(D Since it made the composition which 
X\ :^3fc#&9ffi#£:2RllJa&ir3 becomes large compared with the area where 
T*#, *3tttJ: •3^5< % ilJff visible light (ordinary light) permeates the 
3fcfi«t 9 aSv^ttWaS*-?** fluorescent area to permeate, in the stop part, 
i"5 ^. i the fluorescence can pass through many stop 

parts. 

The fluorescence is more bright. 
An ordinary light can be observed by the 
deeper depth of field. 

[0 16 4] [0164] 

2. £3te*jra»fcSc*f£ft5i& 2. 

Jt$:WM LXWOftZfr o -gytfo In the fluorescent endoscope apparatus which 

^ti^filcfcv^T,' MfE^^fe^ diagnoses by observing the fluorescence 

K©afiifc*4:;S"tf$& 1 <D : &-g: radiated from a fluorescent material: 

^^(0%t^l^%^^ts%2(D The fluorescent endoscope apparatus 

&&^^<D%%mtZW$i^M^. characterized by light-source means to irradiate 

teKiaWW«jfcJS!H- Z>%M^Wz selectively the light of the first wavelength band 

t % BtfiEB 1 ©&:M#ctf>ft t containing the excitation wavelength of the 

SfflB^ 2 cD^S^^cO^t^r^l 9 above-mentioned fluorescent material, and the 

9 #^L^S:i:, huIES light of the 2nd wavelength band containing 

W&1ft&ty<D^&%fobimiLik visible light to the above-mentioned tested 

^jKw&ft^SriiHfe-f -5tfH£ target object, switching means which changes 

^Wtt, ISffiWfc&ft&fobffi the light of a first wavelength band, and the light 
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fSii^^Si: fl)3fcjf§±(;iJ¥ A£ of a second wavelength band, image-pick-up 
tltc»IW&tK)^&t, WIE§J9 means to image-pick up the visualisation light 
^7L^£k<Dty *) #;LCij& DTiu image of the above-mentioned tested target 
f£pJi£$£ 9 ^Jx£rfi!!l$]-f£ r £: object, and the fluorescent image of the above- 
%:W$Lh Lfc^jtfttStlilsfio mentioned fluorescent material, variable- 
aperture means of the above-mentioned tested 
target object and above-mentioned image-pick- 
up means inserted in the optical path, and 
above-mentioned variable-aperture means is 
controlled depending on the switching of 
above-mentioned switching means.. 

[0 16 5] [0165] 

(ttSE2©fEJB) ^kftM^tm (Effect of additional remark 2) 
1&%^^<Dty 9 Since it made the composition which controls 

9 ^rfrJ^^SSfifclc Ltz<DX*^ a stop depending on the switching of 
1&3fcl!lSR#tt:filfc!9 < L fluorescent observation and an ordinary-light 

9 £r'h£ < observation,, by enlarging a stop at the time of 
i~<5 3. t iwj; *9 N *9 ^ fluorescent observation, and making a stop 

5<U iif&ftfiJ: ij^v^^fls: small at the time of an ordinary-light 
SSTftitS d t #*"C# 5 G observation, a fluorescence is more bright. 

An ordinary light can be observed by the 
deeper depth of field. 

[0 16 6] [0166] 

3. feftWSiX** 3. 

?££t^LTt£liJT£:fr ol&ytlft In the fluorescent endoscope apparatus which 

tS^^llf^ioV^T, fuiS^Tfe^ diagnoses by observing the fluorescence 

If O'SbgfiS^r^tf® 1 radiated from a fluorescent material: 

^iiSc£)7t<fc pJ : S.3t^:'ati i ^2 <o The fluorescent endoscope apparatus 

fc&ffi^ftft&M^iLffllk&ttML characterized by light-source means to irradiate 

m^m^^m^-t^^W,^ selectively the light of the first wavelength band 

t> MfS^ 1 (Dfe&^^LCDjtb containing the excitation wavelength of the 

SiJfEf? 2 9 above-mentioned fluorescent material, and the 

W^^W^O^^^t, fl&IBft light of the 2nd wavelength band containing 

fe&tt1lt%<D^ffiftii&tWit£'$L visible light to the above-mentioned tested 
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^fWf3t§§rStt2)Si[ target object, switching means which changes 
¥&Lks frlEit^fe^Slwck 9# the light of a first wavelength band, and the light 
kjh/54t&f§^£ft#^<5flf# of a second wavelength band, image-pick-up 
^J&£. buIS^U 9 #;t#l£<7}-gU means to image-pick up the visualisation light 
0#^_{Cj^CTff!f5f|^^© ; Sr image of the above-mentioned tested target 
r t t Ltci&yt object, and the fluorescent image of the above- 

F^^tt^xilo mentioned fluorescent material, the integrator 

which integrates the image-pick-up signal 
obtained by the above-mentioned image-pick- 
up means, and an above-mentioned integrator 
is controlled depending on the switching of 
above-mentioned switching means. 

[0167] [0167] 

(ftlE3©Btt) 3b£M£lB#f- (The objective of additional remark 3) 

fi J: 9 *J># W W Xt\ Provide the fluorescent endoscope apparatus 

S&^B#t£fi3^V N f!j# (d^ti^LT which can be used for observing corresponding 

W&rt 5 r. i ^Tr# 5S;)fel*lS to a quick motion, with less noise at the time of 

ii^{l£$iH£-f 5 CI to ordinary-light observation and at the time of 

(ftiE3<75ffMB) ^7fe»<bii fluorescent observation. 

%%M&k<Dty V #;ttO£ cxm (Effect of additional remark 3) 

#¥&£f6^^5Wj£K: Lfctf) Since it made the composition which controls 

"C\ SftfiM^ftW <YX-C\ il an integrator depending on the switching of 

^)tfii$v^ii)#^>ffjSLTM^ fluorescent observation and an ordinary-light 

t5lW s "C^5o observation, the fluorescence has low noise 

and can be observed an ordinary light 
corresponding to a quick motion. 

[0 16 8] [0168] 

4. **«Ht^b*»Six5* 4. 

^^SI^LT^I^^tT^ In the fluorescent endoscope apparatus which 

^It^lE^jo^T, SulE^ft^J diagnoses by observing the fluorescence 

K^SJ^^^r^r^a tftH 1 ©$ES radiated from a fluorescenfmaterial: 

1ni$,<Dytt *\&% : fc^t?W,2(D The fluorescent endoscope apparatus 

&&^^(Dft%mf£&1fe^tt^i characterized by light-source means to irradiate 

*Jca^ft^fia*t"^S3taR^a selectively the light of the first wavelength band 
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t. mUftM^&<Dyti%ffl'$ containing the excitation wavelength of the 
■f 5#4f|syflf^S t , H&iSS 1 above-mentioned fluorescent material, and the 
<Dfe&^^(D%bm*£W>2<D& light of the 2nd wavelength band containing 
£ffi#<Bft£^0#;i5§J9# visible light to the above-mentioned tested 
Ti^gkb, HulSft&2E>tt^fe0> target object, quantity-of-light control means to 
-*l%Jt& t HfrlBSftttRO^ft control the quantity of light of above-mentioned 
&£16&i~5ttHfe#IB:i:* HufE light-source means, switching means which 
5J9#^SO§]!9#x.Jw/£C changes the light of a first wavelength band, 
Xlft&yt&fflffl^&t&fflffl'tZ and the light of a second wavelength band, 
CL t $:¥fWLt bfc^3fcrt^i^^c image-pick-up means to image-pick up the 
@ 0 visualisation light image of the above- 

mentioned tested target object, and the 
fluorescent image of the above-mentioned 
fluorescent material, and above-mentioned 
quantity-of-light control means is controlled 
depending on the switching of above- 
mentioned switching means.. 



[0 16 9] [0169] 

(ttfE 4 „ fl-fE 5 <D @ tfy) ii^ (The objective of additional remark 4 and the 
%k^%<DJ&±%:m^tey\Z>£ additional remark 5) 

-CH^i~5 ^ t 2>^5trt^S Provide the fluorescent endoscope apparatus 
llji£S3rSH&i~5 CI ir 0 which observes both with ordinary light and 

(ft"!E 4 t ii fluorescent with suitable brightness. 

*3t«*09J9#x.JCfSi:-C* (Effect of additional remark 4) 
4^^J^*t*5lf fifcM LfcWT, Since it made the composition which controls 
i: M^yttDMjJ&ii&^fcVM a quantity of light depending on the switching of 
5$T # iit5Ii:i s tt5o fluorescent observation and an ordinary-light 

observation, both a fluorescence and an 
ordinary light can be observed with suitable 
brightness. 

[0 17 0] [0170] 

5. *3t*«A*b*k»*ix5* 5. 

yt^M^LXt^^x^fJO^it^ In the fluorescent endoscope apparatus which 

ffiM-SfeHlZ-iSb^X * sulE^^^ diagnoses by observing the fluorescence 
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fC©Ji&je$t£$r'£'tfB 1 <D$.M radiated from a fluorescent material: 
%Ti$L<Dytt*l$Lyt$:^&%2 <D The fluorescent endoscope apparatus 
&fi?l?*|£<03fe£HirfEfttSI£*a-& characterized by light-source means to irradiate 
^cm$i&)^mtti-Z>ytW?^& selectively the light of the first wavelength band 
t, fftfES? 1 <Dfag:fti$.<Dyt t containing the excitation wavelength of the 
ftufclll 2 co^^^^co^lr^O 9 above-mentioned fluorescent material, and the 
#x.5£J9#;i3MS:<!:, fufEi& light of the 2nd wavelength band containing 
fe&ft%.y!)<Df>J&ytig.k fluK^C visible light to the above-mentioned tested 
%ty%<D^%&^W&.~tr%>Wfe. target object, switching means which changes 
^Wtt, mJfEift^^^J: Oft the light of a first wavelength band, and the light 
^tL^ift^W-^-^rif of a second wavelength band, image-pick-up 
mJfE#) 9#xi¥I§:<75#) means to image-pick up the visualisation light 
9#£teJ&CTlHrfi£iilfi¥&£ image of the above-mentioned tested target 
5 ^ <!: £r*l#lt £ t fc^^fc object, and the fluorescent image of the above- 
F^l-ilailfio mentioned fluorescent material, amplification 

(#IE5 <£>{1Mf!) ^Tttt^ll means to amplify the image-pick-up signal 
^3£^f^W^ 9 U-Tif obtained by the above-mentioned image-pick- 

Z>ffif&1iZ. Ltz<D up means, and above-mentioned amplification 
T\ <i: M&ytfDMfi&M^ means is controlled depending on the switching 

-5 $ r /^.-C t of above-mentioned switching means.. 

5o (Effect of additional remark 5) 

Since it made the composition which controls 
an amplifier depending on the switching of 
fluorescent observation and an ordinary-light 
observation, both a fluorescence and an 
ordinary light can be observed with suitable 
brightness. 

[0171] [0171] 

6. £3fc^fr&&&£*f#i^fc: 6. 

LTi^^rSr^T o It^F^ltSti In the fluorescent endoscope apparatus which 

^fi(wjoV^T, ifJfE^^^^t^ diagnoses by medicating a tested target object 

mzmXttlzftZmtil- ZtftM . with a fluorescent material: 

^&b, ijiitzytM^gkfrbyttf Light-source means to irradiate a light 

fi?lt$tbTV^ t %(Dw\Wti£$k intermittently to the above-mentioned tested 

W$^^ti*b<D&%^bmW.Jt target object, the fluorescent image from the 



00/02/02 



69/86 



(C) DERWENT 



JP10-151 104-A 



W^gkfrbytfi^MZtiX^^tt: above-mentioned tested target object when the 
#©ful5^^^>?f^^i^ i b light being irradiated from above-mentioned 
<0*£ ;l;^£$§^~t~<5SI^-?l& light-source means, and image-pick-up means 
HulE^3t^i: mt£fW%;&b to image-pick up the background image from 
(D^^W-tii't^MW^^ £ the above-mentioned tested target object when 
w <!: %%fWLb L>tc7fc?\*1&yt the light not being irradiated from above- 
F^^^^So mentioned light-source means, and subtraction 

means to compute the difference of the above- 
mentioned fluorescent image and the above- 
mentioned background image. 

[0 17 2] [0172] 

(ttB6©BW) fatMk%%& (The objective of additional remark 6) 
m^ftUfrbMtiX< 53fc£l& The light which leaks from the exterior at the 
^L, J 4 Xo^ftl^Tt®^ time of infrared fluorescence observation is 

removed. 

^W^^kWt 5it 0 Provide the fluorescent endoscope apparatus 

(faf£ 6 (DYfRl) ^it^ h%%: which can obtain the fluorescent image with low 
mML^^t^(D^^(Dm^ noise. 
tZ>ffif&\zLtc<DX\ J4X<b (Effect of additional remark 6) 
^^l/^It^tlSwt^T' Since it made the composition which takes 
#5 0 the difference of a fluorescent image and the 

background image when not irradiating a light, 
the fluorescent image with low noise can be 
obtained. 

[0 17 3] [0173] 



[EFFECT OF THE INVENTION] 

£l±MVft Lfccfc o X In the fluorescent endoscope apparatus which 

Ikft^K^^tik^tytiMtty) diagnoses by medicating a tested target object 

{zHk^LX^Wr^Tf with a fluorescent material according to this 

It^filCl&V^T, fufE^Tt^K invention as explained above, it has the infrared 

coS&S^S^r^tp^ 1 cd^Sw fluorescence endoscope apparatus 

%k<D% t vtf&yt&iStsW, 2 <D$L characterized by having Light-source means to 
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g^#<Aft£iiuiaft&3£#&fe irradiate the light of the first wavelength band 
(3LflSJft-t"5ft2g#S£* containing the excitation wavelength of the 

^kWtil&ZfoV) pl^^^irltlfS^: above-mentioned fluorescent material, and the 
BfOf)ti?:ltt5»i[ light of the 2nd wavelength band containing 
^WLt, m^W^^Mfk^a t fu visible light to the above-mentioned tested 
fSSH^^Nx t (D^t^Jzi^W A £ target object, and stop means of image-pick-up 
titz-WW^Wibs 3r^TL, buIE means to image-pick up the visualisation light 
IfcV ^&lt^Uyt&M$h1~ 5 pT image of the above-mentioned tested target 
$L^MiUh%V> i pIIS^ £3ii&*"f object, and the fluorescent image of the above- 
mtZ^%^W(Di&yt(D$fc-^:^i$i mentioned fluorescent material, and the above- 
W5fc£^i§L. tute^^TfeSii mentioned tested target object and above- 
p|5<£ t) SiS^iSci?^:# v> mentioned image-pick-up means inserted in the 

*»ii»S:*i-«*fiJtfcLTV^ optical path. 

oT^<|££>tiT\ pI^lTttdJ: Above-mentioned stop means does not 
0 S&£ft5H&{ii^Ms£¥ft permeate the visible transparency part and the 
yg&om&kte 9, ^fcfi&0 visible light which permeate visible light, while 
^StizX 0 vtf&yttD&G-X V t the light of the fluorescent wavelength band of 
££fbH&V^3ftii§ L N t^oT^ the above-mentioned fluorescent material is 
#Uicfc5Mtefi«fc9lE5^^ passed through. 

(C® LtcW&t^bfriZo Since it is making the composition which has 

a visible-light non-transparency part with a 
permeation area larger than the above- 
mentioned visible transparency part, much 
visible light is extracted by stop means. 

The image recorded by the visible light turns 
into the image with a deep depth of field. 
Fluorescence is passed through without being 
extracted from the case of visible light by stop 
means. 

Therefore the image suitable for the 
diagnosis with the brighter image by 
fluorescence is obtained. 

[mm^m^nm] [brief explanation of drawings] 
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[Hi] [FIGURE 1] 

^WR<D% 1 <D%M<Dl&1&<Dik The entire block diagram of the fluorescent 
%fa^M^W.<0^fc%$Mo endoscope apparatus of the first embodiment of 

this invention. 

[1112] [FIGURE 2] 

^i$ftJP£[E3^:7 -< (Dffij$. The block diagram of a band-limiting rotating 
m o filter. 

[113] [FIGURE 3] 

%ri$,fflflk\Bl1te7 4 (DftftM The characteristic view showing the 
iii#t££;^1~^ttl]o spectroscopy permeation characteristic of a 

band-limiting rotating filter. 

[B4] [FIGURE 4] 

RGB Els 7 -f /u^ ^If^Ulo The block diagram of RGB rotating filter. 
[115] [FIGURES] 

RGB|nlS7>{^^©^)tii§ The characteristic view showing the 
^t££^i"#f!feElo spectroscopy permeation characteristic of RGB 

rotating filter. 

[116] [FIGURE 6] 

7 4 ^ $ $S *9 O^J55cH 0 The block diagram of a filter stop. 

[117] [FIGURE 7] 

7 <i 9 tf>#^2ti!#t£3r The characteristic view showing the 

TFi^ttUo spectroscopy permeation characteristic of a 

filter stop. 

[98] [FIGURE 8] 

y F7>f/U^ (Dft%rB. The characteristic view showing the 
is^tt^^-f^ttllo - spectroscopy permeation characteristic of an 

excitation-light cut filter. 
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[H9] [FIGURE 9] 

M%%ffiM#f<nWiV?WL*ftM 0 Explanatory drawing of operation at the time of 

an ordinary-light observation. 

[HI 10] [FIGURE 10] 

^5fc^B#coK)fEraiIl 0 Explanatory drawing of operation at the time of 

fluorescent observation. 

[Hi 1 ] [FIGURE 11] 

• ^%W\ftfWMtefV>Wi\ / <F Explanatory drawing of operation at the time of 
t£^Hl 0 an ordinary-light * fluorescence simultaneous 

observation. 



[Ell 2] [FIGURE 12] 

*%W<D%2<DMM<DB1§<Dlk The entire block diagram of the fluorescent 
^ftt!$I^tt<£:£:Wf endoscope apparatus of the 2nd embodiment 

of this invention. 

[Hi 3] [FIGURE 13] 

M. J'JIUte^ -r cD*Sjj£H 0 The block diagram of the juxtaposition rotating 

filter. 

[Ull 4] [FIGURE 14] 

j/\'?<D'ftyf$iilt¥T The characteristic view showing the 
14£r7f;i"3TFt£IIlo spectroscopy permeation characteristic of the 

juxtaposition rotating filter. 

[1115] [FIGURE 15] 

ti&Ba®. 9 <DWj$Mo The block diagram of a liquid-crystal stop. 

[Ill 6] [FIGURE 16] 

$f.W%±MlB}$&£>ffif&M 0 : The block diagram of an integrating processing 

circuit. 

[Ill 7] [FIGURE 17] 

W> 2 (DMMOj^mcDm^M^ Explanatory drawing of a 2nd embodiment of 
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0o 

[Hi 8] 



[mi 9] 



[02 0] 



[02 1 ] 

mwm B 



[022] 



[02 3] 

RGB w ^> 

[02 4] 

RGB H]$e7 tf>#3frSi© 



[02 5] 



operation. 
[FIGURE 18] 

The entire block diagram of the fluorescent 
endoscope apparatus of the third embodiment 
of this invention. 

[FIGURE 19] 

Explanatory drawing of operation at the time of 
an ordinary-light observation. 

[FIGURE 20] 

Explanatory drawing of operation at the time of 
fluorescent observation. 

[FIGURE 21] 

Explanatory drawing of operation at the time of 
an ordinary-light * fluorescence simultaneous 
observation. 

[FIGURE 22] 

The entire block diagram of the fluorescent 
endoscope apparatus of the 4th embodiment of 
this invention. 

[FIGURE 23] 

The block diagram of RGB rotating filter. 
[FIGURE 24] 

The characteristic view showing the 
spectroscopy permeation characteristic of RGB 
rotating filter. 

[FIGURE 25] 

Explanatory drawing of operation at the time of 
an ordinary-light observation. 



00/02/02 



74/86 



(C) DERWENT 



JP10-151 104-A 



[126] 



[FIGURE 26] 

Explanatory drawing of operation at the time of 
fluorescent observation. 



[127] 



[FIGURE 27] 

f£B#CQjgjf£ Explanatory drawing of operation at the time of 
an ordinary-light * fluorescence simultaneous 
observation. 
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[EXPLANATION OF DRAWING] 

1A... fluorescence endoscope apparatus 

2A... electronic endoscope 

3A... light source device 

4A... processor 

5... monitor 

6... laser light source 

7... insertion part 

8... light-guide fibre 

10... lamp 

1 1 ... band-limiting rotating filter 
11a... visible transparency filter 
11b... infrared light permeation filter 
12... illumination light stop 
13... RGB rotating filter 
15, 16... motor 
21. ..CCD 
-22... filter stop 

22a... visible transparency part 

22b... visible-light non-transparency part 

22c... shading part 

23... excitation-light cut filter 

24... preamplifier 

25...AGC circuit 

26... A / D converting circuit 

27... multiplexer 
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2 8, 2 9-71/- A^^-y 

3 O-aHfe&SlslB 

3 1 -S&&*mi|sIB 
3 2-D/ASeiftlHlK 
3 

3 4-*-T 



28, 29... frame memory 

30... image-processing circuit 

31 ... image display controlling circuit 

32...D / A converting circuit 

33... automatic light-control circuit 

34... timing-control circuit 
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